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(54) M-STAGE KiNESIN INHIBITOR 

(57) A mitotic kinesin Eg5 inhibitor which comprises 
a thiadiazoline derivative represented by the general for- 
mula (I) or a pharmacologically acceptable salt thereof 
as an active ingredient: 



R3 



N-N 



(I) 



[wherein represents a hydrogen atom and the like. R^ 
represents a hydrogen atom, -C(=W)R^ (wherein W rep- 
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resents an oxygen atom or a sulfur atom, and repre- 
sents substituted or unsuk>sbtuted lower alkyl and the 
like) and the like. represents -C(=Z)Ri9 (wherein Z 
represents an oxygen atom or a sulfur atom, and R^^ 
represents sut)stituted or unsubstituted lower alkyl and 



the like) and the like, R^ represents substituted or unsub- 
stituted lower alkyl and the like, and R^ represents sub- 
stituted or unsubstituted aryl and the like] and the like are 

provided. 
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Oescription 
Technical Field 

5 [0001] The present invention relates to a mitotic kinesin Eg5 inhibitor confiprising a thiadiazoline derivative or a phar- 
macxsiogically acc8ptat)l8 salt thereof as an active ingredient, which is effective In treatment of a disease associated 
with cell proliferation, for example, iBstenosis, cardiac hypertrophy, immunologic diseases, and the Wka, 

Background Art 

10 

[0D02] The mitotic kineslns are proteins that are Involved In the mitotic spindle regulation, and play an essential role 
for progressbn of the mitotte phase in cell cycle. These proteins have a function of moving proteins along mbrDtubules 
using the energy produced by ATP hydrolysis, and belong to a dass of functional proteins generally called "molecular 
motors". In the mitotic phase, the proteins are deeply involved in extension and maintenance of mitotic spindles, as well 
15 as formation of structure called spindle pole body, and further, they regulate progression of normal cell division through 
the movement of chromosomes along the spindle microtubules. 

[0003] The mitotic kInesIn Eg5 Is one of the mitotic kineslns constituting an evolutionarily conserved subfamily. It is 
known that Eg5 has a function as a bipolar honrK)tetramer molecule, and is involved in Uie formatk)n of the bipolar spindle 
structure by crosslinking two of microtubules of the same direction and moving them in the direction toward the + (plus) 
20 end to cause sliding of two of Uie antiparallel microtubules, thereby keep - {minus) ends of mterotubules at a distance 
and separate spindle pole bodies. The above functions of Eg5 were elucidated on the basis of the analysis of the human 
cells treated with anti-EgS antibody and a specific inhibitor (Cell. Vol. 83, p.1159 (1995); J. Cell Biol., Vol. 150, p.975 
(2000); Jikken Igaku (Experimental Medicine), Vol. 17. p.439 (1999)]. 

[0004] The gene of human Eg5 was doned in 1 995, and tiie expression of a fulMengtii human Eg5 recombinant protein 
25 by using an insect cell and functional analysis using the resulting protein were reported [Cell. Vol. 83, p. 11 59 (1995)]. 
The gene was registered In a public database as GenBank accession numbers: X85137, NIM004S23 and U37426. A 
biochemical analysis and structure analysis by crystallization of Eg5 utilizing an N-lem\inu8 portion of human Eg5, 
expressed by using Eschenchia co// cells, were reported [J, Biological Chemistry. Vol. 276, p.25496 (2001); Chemistry 
& Blotogy. Vol. 9. p.g89 (2002)]. which applied a technique similar to Uie analysis utilizing Eg5 derived from Xenopus 
^ /^/shaving a high homology to Uie human EgS [Prac. Natl. Acad. Sd. USA, Vol. 96. p.9106 (1999); Biochemistry, Vol. 
35,p.236S (1996)]. 

[0005] As described above, the m'ltotic kinesin EgS is important as a target molecule of a novel mitotic phase acting 
agent and it is conskiered that an Inhibitor against said molecule is promising as an agent for therapeutic treatment of 
diseases in which cell proliferation is involved (for example, restenosis, cardiac hypertrophy, arthritis, immunologic 

35 diseases, and Uie like) [WO01>9827a: WO02/56880; WO02/57244; Trends in Cell Bkilogy. Vol. 12, p.585 (2002)]. 

[0006] As compounds having inhibitory activity against the human EgS enzyme, monastrol [Science, Vol. 286. p.971 
(1999)1, quinazoline derivatives (WO01/98278). phenaUiiazine derivatives (WO02/57244). Iriphenylmethane derivatives 
(WO02/56880), dihydropyrimkline derivatives (WO02/79149; WO02/791 69), dihydropyrazole derivatives 
(WO03/79973), and Uie like were reported. 

^ [0007] Thiadiazallne derivatives having InhlbHoiy activity against a transcription fiactor STAT6 activation or those 
having integrin antagonistic action are known (Japanese Patent Unexamined Publbation (KOKAl) No. 2000-229959; 
WO01/56994). and further. Uiose having an antibacterial activity. ACE inhibitory activity or the like are also known 
(W093/22311; Japanese Patent Unexamined Publication (KOiCAl) No. 62-53976; J. Bangladesh Chem. Soc., Vol. 5, 
p.127 (1992)). 

45 

Disclosure of the Invention 

[0008] An object of the present inventbn is to provide a mitotic kinesin EgS inhibitor and Uie like whk:h comprises a 
Uiiadiazoline derivative or a pharmacologically acceptable salt thereof as an active ingredient. 
so [0009] The present inventbn relates to ttie following (1 ) to (27). 

(1 ) A mitotic kinesin EgS Inhibitor which comprises a Uiiadiazoline derivative represented by Uie general fdnnula (I) 
or a pharmacobgtoally acceptable salt thereof as an active ingredient: 

55 
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a4 N-N . 

(I) 

fo <wherein represents a hydrogen atom, substituted or unsubstituted lower alkyl, substituted or unsubstituted 

. lower alkenyl. substituted or unsubstituted lower allcynyl. substituted or unsubstituted cydoall^yl, substituted or un- 
substituted aryi, or a sut)stituted or unsubstituted heterocyclic group; 

R2 represents a hydrogen atom, substituted or unsubstituted lower alkyi, substituted or unsubstituted lower alkenyl, 
substituted or unsubstituted lower alkynyl. substituted or unsubstituted cydoalkyl. substituted or unsubstituted aryl. 

1$ or a substituted or unsubstituted heteracydk: group, 

-C(=W)Rfi [wherein W represents an oxygen atom or a sulfur atom, and R^ represents a hydrogen atom, substituted 
or unsutistltuted lower alkyl, sutsstituted or unsubstituted lower alkenyl, substituted or unsubstituted kswer alkynyl, 
substituted or unsubstituted cydoalkyi, sut>stituted or unsubstituted aryl, a sut>stituted or unsubstituted heterocyclic 
group, -NR^R^ (wherein R^ and R^ are the same or different and each represents a hydrogen atom, substituted or 

20 unsubstituted lower alkyl, suk)stituted or unsutsstituted lower alkenyl. sutistltuled or unsubstituted lower alkynyl. 

substituted orunsubstituted cydoalkyi, sut)stitutBd orunsut^stltuted aryl, ora su tstituted or unsubstituted heterocydic 
group, or R^ and R^ are combined together with the adjacent nitrogen atom to form a substituted or unsubstituted 
heterocyclic group), -OR^ {wherein R^ represents substituted or unsut)stituted lower alkyl, substituted or unsubsti- 
tuted tower alkenyl. substituted or unsut)5tituted lower alkynyl, sutistituted or unsubstituted cydoalkyi. substituted 

25 or unsubstituted aryl, or a substituted or unsubstituted heterocydic group) or -SR^^ (wherein R^^ has the same 
meaning as that of the aforementioned R^)], -NR^^R^^ {wherein R^^ and R^^ are the same or different and each 
represents a hydrogen atom, substituted or unsubstituted tower alkyl, substituted or unsut)stituted lower alkenyl, 
substituted or unsut>stituted lower alkynyl, substituted orunsubstituted cydoalkyi, substituted or unsubstituted aryl. 
a substituted or unsubstituted heterocydic group. -C(=0)Ri3 [wherein R^^ represents a hydrogen atom, substituted 

30 or unsutstituted lower alkyl, substituted or unsubstituted kiwer alkenyl, substituted or unsutistituiad tower alkynyl, 

substituted or unsutsstituted cydoalkyi. sutistituted or unsulsstituted aryl, a substituted or unsubstituted heterocydic 
group. -NR^^R^s (wherein R^* and R^^ are the same or different and each represents a hydrogen atom, substituted 
or unsubstituted lower alkyl. substituted or unsubstituted tower alkenyl, substituted or unsubstituted tower alkynyl. 
substituted orunsubstituted cydoalkyi, substituted orunsut)stituted aryl, ora substituted orunsubstituted heterocydic 

35 group, or R^^ and R'*^ are combined together with the adjacent nitrogen atom to form a substituted or unsubstituted 

heterocyclic group). -OR'' ^ (wherein R^^ hasthesame meaning as that of the aforementioned R^), or-SR^^ (wherein 
R^^ has the same meaning as that of the aforementioned R^)], or 

R^ 1 and R^^ are combined together with the adjacent nitrogen atom to form a substituted orunsubstituted heterocydic 
group}, or -SO^R^^ (wherein R^^ represents substituted or unsutisUtuted tower alkyl, substituted or unsut}stituted 
40 lower alkenyl, substituted or unsubstituted lower alkynyl, substituted or unsubstituted cydoalkyi, substituted or un- 

substituted aryl. or a substituted or unsubstituted heterocyclic group), or 

R^ and R^ are combined together with the adjacent nitrogen atom to form a substituted or unsubstituted heterocydic 
group, 

R3 represents a hydrogen atom, or -C(=Z)R^9 [wherein Z represents an oxygen atom or a sulfur atom, and R^® 
^ represents a hydrogen atom, substituted or unsubstituted tower alkyl, substituted or unsubstituted tower alkenyl, 

substituted or unsubstituted lower alkynyl, substituted or unsut>stituted cydoalkyi, substituted or unsubstituted aryl. 
a substituted or unsubstituted heteracyclto group, 

-NR^^R^ (wherein R^^ and R^^ are the same or different and each represents a hydrogen atom, sut)stituted or 
unsubstituted lower alkyl, substituted or unsubstituted tower alkenyl, substituted or unsubstituted lower alkynyl, 
so substituted orunsubstituted cydoalkyi. substituted orunsubstituted aryl, ora substituted orunsubstituted heterocydic 

group, or R^ and R^^ are combined together with the adjacent nitrogen atom to form a substituted or unsubstituted 
heterocyclto group). 

-OR^ (wherein R^ represents substituted or unsubstituted lower alkyl, substituted or unsut)stituted tower alkenyl, 
substituted or unsut>stituted lower alkynyl, substituted or unsubstituted cydoalkyi, substituted or unsubstituted aryl, 
55 or a substituted or unsubstituted heterocyclic group), or -SR^^ (wherein R^^ has the same meaning as that of the 

aforementioned R^)], 

. R^ represents a hydrogen atom, sutistituted or unsutistituted lower alkyl, substituted or unsubstituted lower alkenyl, 
substituted or unsut)stituted lower alkynyl, substituted or unsut>stituted cydoalkyi, substituted or unsubstituted aryl. 
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or a substituted or unsubstituted heterocyclic group, and 

represents substituted or unsubstituted lower afkyi, substituted or unsubstituted lower allcenyl, substituted or 
unsubstituted lower aikynyi, substituted or unsubstituted c^ioall^, substituted or unsutxstituted aryl, or a substituted 
or unsubstituted heterocyclic group, or 

s and R5 are combined together to represent -{CR25Ar2sb)^^q(cr25C|:^2sdj^ {wherein Q represents a single 

bond, sut)stituted or unsubstituted phenylene or cydoalkylene, ml and m2 are the same or different and each 
represents an Integer of from 0 to 4, with the proviso that mi and m2 are not Q at the same time, R^SB^ p2sc 
and R^D are the same or different and each represents a hydrogen atom, halogen, sut>stituted or unsubstituted 
lower alkyi, -OR^® (wherein R^^ represents a hydrogen atom, substituted or unsubstituted lower alkyl. substituted 

io or unsubstituted lower alkenyl. substituted or unsubstituted kswer all^yi. substituted or unsubstituted cydoaikyi, 

substituted or unsubstituted aryl. a substituted or unsubstituted heterocyclic group, -CONR27R26 (wherein R27 and 
r26 the same or different and each represents a hydrogen atom. sut>stituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl. substituted or unsubstituted lower alkynyl, substituted or unsubstituted 
cydoaikyi, substituted or unsubstituted aryl. or a substituted or unsubstituted heterocydic group, or R^^ and R^ are 

IS combined together with the adjacent nitrogen atom to form a suksstituted or unsut>stituted heterocydic group), 

-SO2NR2^30 (wherein R^^ and R^^ have the same meanings as those of the aforementkined R27 and R^^, respec- 
tively), or -COR^f (wherein R^^ represents a hydrogen atom, substituted or unsubstituted lower alkyl, substituted 
or unsubstituted lower alkenyl, substituted or unsubstituted tower alkynyl. substituted or unsubstituted cydoaikyi. 
substituted or unsubstituted aryl, or a substituted or unsubstituted heterocyclic group)], -NR^R^^ [wherein R^^ and 

20 r33 are the same or different and each represents a hydrogen atom, sut)stltuted or unsubstituted lower alkyl, 

substituted or unsubstituted lower alkenyl, substituted or unsubstituted lower alkynyl, substituted or unsubstituted 
cydoaikyi, substituted or unsubstituted aryl. a sut>sUtuted or unsubstituted heterocyclic group, -COR^ (wherein R^ 
represents a hydrogen atom, substituted or unsubstituted tower alkyl, substituted or unsubstituted lower alkenyl, 
substituted or unsubstituted lower alkynyl, substituted or unsubstituted cydoaikyi, substituted or unsubstituted aryt. 

25 a substituted or unsubstituted heterocyclic group, substituted or unsut>stituted lower alkoxy, substituted or unsut>- 

stituted aryloxy, amino, substituted or unsubstituted tower alkylamino, substituted or unsubstituted di-(tower 
alkyl)amino. or substituted or unsubstituted arylamino), or -SOjR^ (wherein R^ represents substituted or unsub- 
stituted tower alkyl, substituted or unsubstituted tower alkenyl, substituted or unsubstituted tower alkynyl, substituted 
or unsubstituted cydoaikyi, substituted or unsubstituted aryl, or a substituted or unsubstituted heterocydic group)], 

30 or -COOR33 (wherein R^^ represents a hydrogen atom, substituted or unsubstituted lower alkyl, substituted or 

unsubstituted lower alkenyl. substituted or unsubstituted lower alkynyl, substituted or unsubstituted cyctoalkyl. sub- 
stituted or unsubstituted aryl, or a substituted or unsubstituted heterocydto group), or R^sa and R^sb, or R^sc and 

R25D 

are combined together to represent an oxygen atom, and whai ml or ni2 is an integer of 2 or at>ove, any of 
R25A, R25B^ R2SC gnd R25D may be the same or different, and any two of R25A^ R2SB^ r2sc and R^ which are 
35 bound to the adjacent two cartx3n atoms may t>e combined to farm a bond}>. 

(2) The mitotic kinesin Eg5 inhibitor according to (1). wherein R2 is -C(=W)Rfi (wherein W and R^ have the same 
meanings as those mentioned atx)ve, respectively). 

(3) The mitotic kinesin Eg5 inhibitor according to (2). wherein R« is substituted or unsubstitutaJ tower alkyl. 

(4) The mitotic kinesin EgS inhibitor according to any one of (1) to (3), wherein R3 is -C(':Z)R^9 (wherein Z and R^^ 
40 have the same meanings as those mentioned at)Qve. respectively). 

(5) The mitotic kinesin EgS inhibitor according to (4), wherein R^^ is substituted or unsubstituted lower alkyl. 

(6) The mitotic kinesin EgS inhibitor according to any one of (1) to (5), wherein R^ is substituted or unsut)stituted 
aryl, or a substituted or unsubstituted aromatic heterocyclic group. 

(7) The mitotic kinesin EgS Inhibitor according to any one of (1 ) to (5). wherein R^ Is substituted or unsubstituted aryl. 
^ (8) The mitotic kinesin EgS inhibitor according to any one of (1) to (7). wherein R^ is substituted or unsubstituted 

lower alkyl. or-(CH2)nNHS02R^^ (wherein n and R^^ have the same meanings as \hose mentioned above, respec- 
tively), 

(9) The mitotto kinesin EgS inhibitor according to any one of (1) to (S). wherein R^ and R^ are combined togetiier to 
represent -(CR2J5AR25B)^^Q(CR25CR2SO)^^wherein R25a, r25B^ r25C^ r25D, ^1 . ni2 and Q have the same mean- 

^ ings as those menttoned above, respectively). 

(10) The mitotic kinesin EgS inhibitor according to (9). wherein Q is substituted or unsubstituted phenylene. 

(11) The mitotic kinesin EgS Inhibitor according to any one of (1) to (10). wherein R^ is a hydrogen atom. 

(12) The mitotic kinesin EgS Inhibitor according to any one of (1) to (1 1). wherein W and Z are oxygen atoms. 

( 1 3) A tiiiadinzoline derivative represented by tiie general formula (I A) or a pharmacologically acceptable salt Uiereof: 

55 
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(lA) 

10 <wherein R''^ represents a hydrogen atom, 

represents a hydrogen atom or -COR^ (wherein represents substituted or unsubstituted iower ailcyi), or 
R^A and R^ are combined together with the adjacent nitrogen atom to form a substituted or unsutistituted heterocyclic 
group. 

r3a represents -COR^^ (wherein R^^ represents substituted or unsubstituted iower all<yl). 

IS R*A represents -(CH2)pNR*AAR4AB [wherein p represents 1 or 2, and R^^a and R^AB are the same or different and 

each nepresents a hydrogen atom, lower alkyi or cycballcyl (with the proviso that when R^ is -COR^, R^ and 
R19A are tert-butyl and Is phenyl, R^'^ and R^ are not methyl at the same time)]. -(CHjjpNR^AOcOR^AC 
(wherein p has the same meaning as that mentioned above, R^ represents a hydrogen atom, lower alkyI or lower 
alkoxy, and R^^ represents a hydrogen atom or tower alkyI), or -<CH2)pNHS02R^*'^ {wherein p has the same 

20 meaning as that mentioned above, R24A represents -(CH2)qNR^4^^24AB [wherein q represents an integer of from 

0 to 5, and R24AA p24AB the same or diflerant and each represents a hydrogen atom, sut)stituted or unsub- 
stituted lower alkyt or cydoalkyl (with the proviso that when R^ Is -COR^. R^ is tert-butyl and R^^ is methyl or 
lerl-butyl. neither of r24aa and r24ab jg methyl, and if one of r24AA r24AB \^ g hydrogen atom in this case, the 
other is not ethyl or hydroxyethyt)], 3-chlorapropyl. 3<azkiopmpyi or lower alkenyl (with the proviso that when R^ 

25 is -C0R6A. R6A Is lert-butyl and R^^ is methyl or tert-butyl, R^^a is not vinyl)}, and 

R^ represents sut>stituted or unsubstituted aryl or a substituted or unsubstituted aromatic heterocyclic graup>. 

(14) The thiediazoltne derivative or a pharmacologk^lly acceptable salt thereof according to (13), wherein R^ is 
substituted or unsubstituted aryl. 

(15) The thiadiazoline derivative or a pharmacologk:aity acceptable salt thereof according to (13), wherein R^ is 
30 phenyl. 

(16) The thiadiazoline derivative or a pharmacokigicalty acceptable salt thereof according to any one of (13} to (15). 
wherein R^a is COR^. and R^ is unsubstituted tower alkyl. 

(17) The thladiazoiine derivative or a pharmacotogicaily acceptable salt thereof according to any one of (13) to (15), 
wherein R2A is COR^A, and R^ is tert-bulyl. 

35 (18) The thiadiazoline derivative or a pharmacotogicaily acceptable salt thereof according to any one of (13) to (17), 

wherein R^^ is unsubstituted tower alkyl. 

(19) The thiadiazoline derivative or a phannacotogicaily acceptable salt thereof according to any one of (1 3} to (1 7). 
wherein R^^a js lert-butyl. 

(20) The thiadiazoline derivativa or a pharmacotogicaily acceptable salt thereof according to any one of (13) to (19), 
40 wherein is -(CH2)pNR4AAf^AB (wherein p, R^ and R^^ have the same meanings as those mentioned above, 

respectively). 

(21) The thiadiazoline derivative or a pharmacotogicaily acceptable salt thereof according to any one of (1 3) to (19), 
wherein R^ is -(CH2)pNR^C0R*^ (wherein p, R^ and R^ have the same meanings as those mentioned 
atxive, respectively). 

45 (22) The thiadiazoline derivative or a pharmacotogicaily acceptable salt thereof according to any one of (13) to (1 9), 
wherein R^^ is -(CH2)pNI-iS02R^^ (wherein p and R^"^ have the same meanings as those mentioned above, 
respectively). 

"^(23) A medicament which comprises the thiadiazoline derivative or a pharmacotogtoally acceptable salt thereof 
according to any one of (13) to (22) as an active ingredient. 
so (24) A mitotic kinesin Eg5 inhibitor whch comprises the thiadiazoline derivative or a pharmacologically acceptable 

salt thereof according to any one of (13) to (22) as an active ingredient 

(25) A method for inhibiting a mitotto kinesin Eg5 whtoh comprises administering an effective amount of the thiadn 
azoline derivative or a pharmacologically acceptable salt thereof according to any one of (1 ) to (12). 

(26) A method for inhibiting a mitotto kinesin Eg5 which comprises administering an effective amount of the thiadi- 
ss azoline derivative or a pharmacologtoally acceptable salt thereof according to any one of (1 3) to (22). 

(27) Use of the thiadiazoline derivative or a phamiacoiogically acceptable salt thereof according to any one of (1) 
to (12) for the manufacture of a mitotic kinesin Eg5 inhibitar. 

(28) Use of the thiadiazoline derivative or a pharmacologically acceptable salt thereof according to any one of (13) 
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to (22) for the manufacture of a mitotic kinesin Eg5 inhibitor. 

[0010] Hereinafter, compounds represented by the general fbnnula (1) are referred to as "Compound (I)". The com- 
pounds having the other formula numbers are referred to in the same nnanner. 
s [001 1] In the definition of each group of the general fonriula (1) and the general formula (lA), 

(i) examples of the lower alkyi moiety in the lower alkyl. the lower alko3cy. the lower alkylamino and the dKlower 
alkyl)amlnQ Include straight or branched chain alkyl having 1 to 10 carbon atoms, for example, methyl, ethyl, propyl, 
isopropyl. butyl, isobutyl. sec-butyl, tert-butyl, pentyl, isopentyl. neopentyl, hexyi. heptyl, octyl, nonyl. decyl and the 

10 like. The two lower alkyl moieties in the di-(k3wer aikyl)amino may be the same or different 

(il) Examples of the lower alkenyl Include straight or branched chain alkenyl having 2 to 1 0 cartxin atoms, for example, 
vinyl, allyl, 1-prapenyl, butenyl, pentenyl, hexenyl, heptenyt. octenyl, nonenyl, decenyl and the like, 
(iii) Examples of the lower alkynyl include straight or branched chain alkynyl having 2 to 10 carbon atoms, for 
example, ethynyl. propynyl. butynyi, pentynyl, hexynyl. heptynyl, odynyl, nonynyl. decynyl and the like. 

IS (iv) Examples of the cycbaikyl include cydoalkyl having 3 to 8 carbon atoms, for example, cyclopropyl, cycbbutyl. 

cydopentyl, cydohexyl. cycloheptyt, cycboctyl and the like. 

(v) Examples of the aryl moiety In the aryl, the aryloxy and the arylamino include phenyl, naphthyl and the like. 

(vi) Examples of the aromatic heterocyclic group include a 5- or 6-membered monocyclic aromatic heterocyclic 
group containing at least one atom selected from a nitrogen atom, an oxygen atom and a sulfur atom, and a bicydic 

20 or tdc^llc condensed aromatic heterocydic group comprising 4- to 8-membered rings and containing at least one 
atom selected from a nitrogen atom, an o)^en atom and a sulfur atom, and the like, for example, furyl, thienyl, 
pyrrolyl. pyrazolyl, imidazolyl, triazolyl, tetrazolyl, thlazolyl, isothiazolyl, oxazolyl, isoxazolyl, thladlazotyl, oxadtazolyl. 
pyridyl. pyrazinyl, pyrimidinyl, pyrkjazinyl. indolyl. isoindoiyi, indazolyl, benzoxazolyl, benzothienyt. benzimidazolyl. 
banzothlazolyl, t>enzotriazolyl, purinyl. quindyl, isoquindyl, quinazoiinyl, phthalazinyl, quinoxallnyl, naphthylidinyl, 

25 benzodtazepinyl, phenothiazinyl, benzopyranyl, dnnolinyl, pyranyl and the like. 

(vil) Examples of the heteax^llc group Indude an aliphatic heterocydic group, the aromatks heterocyclic group 
aforementioned and the like. Examples of the aliphatic heterocydic group indude a 5- or 6-membered monocyclic 
aliphatic heterocyclic group containing at least one atom selected from a nitrogen atom, an oxygen atom and a 
sulfur atom, and a bicydic or tricyclic condensed aliphatk: heterocydic group comprising 3- to 8-membered rings 

30 and containing at least one atom selected from a nitrogen atom, an 03^en atom and a sulfur atom and the like, for 

example, azetldinyl, tetrahydrothienyl, tetrahydrothlopyranyl, imldazolidinyl, pyrroikiinyl, oxazolinyl, dioxolanyl. pip- 
eridino, piperidinyl. piperazinyl, morpholino. morpholinyl. thtomorpholinyl. homopiperidinyl, homopiperazinyl, tet- 
rahydropyridinyl, tetrahydroquinoiinyl. tetrahydroisoquindinyl, tetrahydrofuranyl, tetrahydropyranyl, dihydrobenzo- 
furanyl and the like. 

35 (vili) Examples of the heterocydic group fbmned together with the adjacent nitrogen atom indude an aliphatic het- 

erocyclic group containing at least one nitrogen atom, and the like. Said aliphatic heterocydk; group containing at 
least one nitrogen atom may contain an oxygen atom, a sulfur atom or another nitrogen atom, and examples thereof 
include, for example, 1-pyrrolyl, pyrrolidinyl, morpholino, thiomorpholino, pyrazolidinyl, piperidino. piperazinyl. homo- 
piperazinyl, aziridinyl, azetidlnyl. azolidinyl, perhydraazepinyl, pertiydroazocinyl, tetrahydroquinolinyl, tetrahydroi- 

40 soqulnolinyl, Indolyl, isoindoiyi. 1 ,3-dlhydroisoindotyl, pyrralkionyi, sucdnimidyl, glutarimidyl, piperidonyl and the like. 

(ix) Examples of the cydoalkylene indude cydoalkylene having 3 to 8 carbon atoms, for example, cydopropylene, 
cydobutyiene, cydopentylene. cydohexylene, cydoheptylene, cydooctylene and the like, and examples of the 
phenylene indude 1,2-phenylene, 1,3-phenylene and 1,4-phenylene. 

(x) The halogen means each atom of fluorine, chlorine, bromine and iodine. 

45 (xi) The substituents in the substituted lower alkyl. the substituted lower alkoxy. the substituted lower alkenyl, the 
substituted tower alkynyl, the substituted cydoalkyl. the substituted bwer alkylamino and the substituted d'h(k)wer 
alkyl}amino may be the same or different in number of 1 to 3 8ubstituenl(s), and indude halogen, hydroxy, oxo. 
nitro. azkio. cyano, substituted or unsubstltuted cyckialkyl (the substituents (a) in said substituted cydoalkyl may 
be the same or different in numberof 1 to 3 substituent{s), and Include halogen, hydroxy, oxo, carboxy. cyano, lower 

50 alkoxy. lower alkanoytoxy. k)wer alkytthio. aryl. aryloxy. a heterocyclic group, amino, lower alkylamino, dh(lower 

alkyl}amino and the like), 

substituted or unsubstltuted aryl (the substituent in said substituted aryl has the same meaning as that of the 
afler-mentJoned sut)stituent (xii) In the substituted aryl), a substituted or unsubstltuted heterocyclic group (the sub- 
stituent in said sut)stituted heterocyclic group has the same meaning as that of the after-mentioned substituent (xlii) 
55 in the substituted heterocyclic group), 

-CONR^^R^ <wherein R^^ and may be the same or different and each represents a hydrogen atom, hydroxy, 
substituted or unsubstltuted lower alkyl {the sut)stituents (b) in sakj sufcistituted tower alkyl may be the same or 
different in number of 1 to 3 substituent(s). and include halogen, hydroxy, oxo, carboxy. cyano, substituted or 
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unsubstituted lower alkoxy (the substituent in said substituted lower allcoxy has the same meaning as that of the 
aforementioned substituent (a) In the substituted cydoait^), substituted or unsut>stituted lower alkylthb (the sub- 
stituent in said sutistituted lower alkyithio has the same meaning as that of the aforementioned sutistituent (a) in 
the substituted cyctoalkyi). 3ut)stituted or unsubstituted lower alkylsulfonyl (the substituent in sakj substituted lower 
alkylsulfbnyl has the same meaning as that of the aforementioned substituent (a) in the substituted cycloaikyi). 
substituted or unsut^stituted aryl (the substituent in said substituted aryl has the same meaning as that of the 
afier-mentioned substituent (xii) in the substituted aryl). a substituted or unsubstituted heterocyclic group (the sub- 
stituent in said sutjstituted heterocyclic group has the same meaning as that of the after-mentioned substituent (xlil) 
in ttie substituted heterocyclic group), substituted or unsubstituted aryloxy (the substituent in said substituted aryloxy 
has the same meaning as that of the after-mentioned sut)stituent (xii) in tiie substituted aryl), 
-NR^^R^ [wherein and R^^ may be the same or different and each represents a hydrogen atom, substituted 
or unsubstituted lower alkyi (the sut>stituent in sakJ substituted tower alkyi has the same meaning as that of the 
aforementioned substituent (a) in the substituted cydoalkyl), substituted or unsubstituted lower alkenyl (the substit- 
uent in said substituted lower alkenyl has the same meaning as Uiat of tiie aforementioned substituent (a) in the 
substituted cyctoalkyl), substituted or unsubstituted tower alkynyl (the substituent in said substituted lower alkynyl 
has the same meaning as tiiat of the aforementioned sut>stituent (a) in the substituted cycloaikyi), substituted or 
unsubstituted cyctoalkyi (the sutistituent In said suk>stibjtsd cyctoalkynyl has the same meaning as that of the afore- 
mentioned substituent (a) in the substituted cydoalkyl). substituted or unsubstituted substituted aryl (the substituent 
in said sut>stituted aryl has the same meaning as that of the after-mentioned substituent (xii) in the sut>stituted aryl) 
or a substituted or unsubstituted hetenx:yciic gmup (the substituent in sato substituted heterocyclto group has the 
same meaning as that of the after-menttoned substituent (xiil) in the substituted heterocyclto group), or R^^ and R^ 
are comtxned together with the adjacent nitrogen atom to form a sut)stituted or unsubstituted heterocyclto group 
(tiie substituent in said substituted heterocyclic group formed togetiier with Uie adjacent nit^en atom has Uie same 
meaning as that of the after-menttoned sutistituent (xiii) In the sutstltuted heteroc^lto group formed together with 
tiie adjacent nitrogen atom)] and the like), substituted or unsubstituted lower alkenyl (the substituent in said substi- 
tuted lower alkenyl has the same meaning as that of the aforementioned sut)stituent (a) In the sutistituted cyctoalkyi), 
substituted or unsubstituted tower alkynyl (the substituent in sato substituted tower alkynyl has tiie same meaning 
as that of the aforementtoned substituent (a) in the substituted cycloaikyi), substituted or unsubstituted cydoalkyl 
(the substituent in said substituted cyctoalkyi has the same meaning as that of the aforementtoned substituent (a) 
in the substituted cydoalkyl), sutistituted or unsubstituted aiyl (the sutistituent in sato substituted aryl has tiie same 
meaning as tiiat of the afler-mentioned substituent (xii) in tiie substituted aryl) or a substituted or unsubstituted 
heterocyclto group (the 8ut>stituent in said substituted heterocyclic group has the same meaning as that of the 
after-mentioned substituent (xiii) in the substituted heteracydto group), or R^^ and R^ are combined together with 
the adjacent nitrogen atom tofonm a substituted or unsubstituted heteracycltogroup{the substituent in said substituted 
heterocyclto group formed together with the adjacent nitrogen atom has the same meaning as that of the after-men- 
tioned 8ut)stiluent (xiii) in tiie substituted heterocydic group formed togetiier with the adjacent nitit>gen atom)>, 
-COOR^^ [wherein R^^ represents a hydrogen atom, substituted or unsubstituted lower alkyi (Uie substituent in said 
substituted lower alkyi has the same meaning as that of the aforementioned substi'tuent(b) In the sut>stituied tower 
alkyi), substituted or unsubstituted lower alkenyl (tiie substituent in said substituted lower alkenyl has the same 
meaning as that of the aforementioned sutistituent (b) in the substituted lower alkyi), suk>stituted or unsubstituted 
lower alkynyl (the substituent in sakj substituted tower alkynyl has the same meaning as tiiat of tiie aforementioned 
substituent (b) inthesubstitutedloweralkyi), substitutedorunsut^tttuted cyctoalkyi (the substituent In said substituted 
cydoalkyl has the same meaning as that of the aforementtoned sutstltuent (b) in the substituted tower alkyi), 
substituted or unsubstituted aryl (the substituent In said substituted aryl has the same meaning as that of the 
after-mentioned substituent (xii) in tiie substituted aryl) or a substibjted or unsubstituted heterocyclic group (Uie 
substituent in sato substituted heterocyclto group has tiie same meaning as tiiat of Uie after-mentioned substituent 
(xiii) In the substituted h^erocydic group)], 

-COR^^ (wherein R^^ has the same meaning as that of the aforementioned R^^), 

.Np43p44 <wherein R^ and R^ may be the same or different and each represents a hydrogen atom, substituted 
or unsubstihjted lower alkyi {the substituents (c) in said substituted lower alkyl may be the same or different in 
number of 1 to 3 sut2stituent{s). and indude halogen, hydroxy, oxo, carfaoxy. cyano, substituted or unsut>stituted 
lower alkoxy (the substituent in said substituted lower alkoxy has the same meaning as tiiat of the aforementtoned 
substituent (b) In the substituted alkyl), substitijted or unsubstituted tower alkylthto (the substituentin sato substituted 
loweralkylthio has tiie same meaning as that of the afbrementioned substiUjent (b) in the substituted alkyl). substituted 
or unsubstituted aryl (the substituent in said substituted aryl has the same meaning as tiiat of Uie after-menttoned 
substituent (xii) in the substituted aryl), a substituted or unsubstituted heterocyclic group (tiie substiUjent in sato 
substituted heterocydic group has the same meaning as that of the afler-mentioned sutistituent (xiii) in the sutistitijted 
heterocyclto group), substituted or unsutistituted arytoxy (the substiUjent in sato substituted aryloxy has tiie same 
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meaning as that of the after-mentioned substituent (xii) in the substituted aryl). 

-0{CH2CH20)nR^ (wherein n represents an integer of from 1 to 15, and represents lower alkyi), -SOjR^ 
[wherein R^^ represents substituted or unsut>stituted lower alkyI (the sutistituent in said substituted lower aii^ has 
the same meaning as that of the aforementioned 8ubstjtuent(b) in the substituted alltyl), substituted or unsubstituted 

s lower alkenyl (the substituent in said substituted lower alkenyi has the same meaning as that of the aforementioned 

substituent (b) in the substituted alkyQ. substituted or unsut>stituted tower alkynyl (the substituent in said substituted 
lower alkynyl has the same meaning as that of the aforementtoned substituent (b) in the sut>stituted alkyI), substituted 
or unsubstituted aryl (the substituent In said substituted aryt has the same meaning as that of the afler-menttoned 
substituent (xii) in the substituted aryl). a substituted or unsubstituted heterocyclic group (the substituent in said 

10 substituted heterocyclic group has the same meaning as that of the after-mentioned substituent (xiii) in the substituted 

heteracyclte group), amino, lower alkylamino or di-(lower alkyl)amlno], -NR^^R^ (wherein R*^ r4S ^^ay be the 
same or different and each represents a hydrogen atom, substituted or unsubstituted kiweralkyl (the sut>stituent In 
saki substituted lower alkyl has the same meaning as tiiat of Ute afbrementioned substituent (b) in the substituted 
lower alkyt), substituted or unsubstituted lower alkenyl (the substituent in said substituted tower alkenyl has the 

IS same meaning as that of the aforementioned sutistituent (b) in the substituted loweralkyl), substituted or unsubstituted 

lower alkynyl (the substituent in sato substituted tower alkynyl has tiie same meaning as that of tiie afbrementioned 
substituent (b) In the substituted loweralkyl), substitutedor unsubstituted cyctoalkyl(the substituent In said substituted 
cydoalkynyf has the same meaning as tiiat of the afaementioned substituent (b) in the substituted tower alkyl), 
substituted or unsubstituted sutistituted aryl (the substituent in said sut>stituted aryl has the same meaning as that 

20 of the after-menttoned substituent (xii) In the substituted aryl) or a substituted or unsut>stituted heterocyclic group 

(the sutistituent in said sutistituted heteracydtogroup has the same meaning as that of the after-mentioned substituent 
(xiii) in the substituted heterocyclic group), or R^^ and R^S may be combined togeUier witii the adjacent nitrogen 
atom to form a substituted or unsubstituted heterocyciicgroup (tiie substituent in said substituted heterocyclic group 
formed together with the adjacent nitrogen atom has the same meaning as that of the afler-mentioned substituent 

25 (xiii) in the substituted heterocyclto group fanned together with the adjacent nitrogen atom)) and the like), substituted 

or unsubstituted lower alkenyl (the substituent in said substituted lower alkenyl has tiie same meaning as that of 
tiie aforementtoned substituent (b) in tiie substituted tower alkyl). substihjted or unsubstituted tower alkynyl (tiie 
substituent in said substituted lower alkynyl has tiie same meaning as that of the aforementtoned substituent (b) in 
the substituted tower alkyl), substituted orunsubstituted cydoalkyl (the substituent in said substituted lowercydoalkyl 

30 has the same meaning as that of the aforementioned &ut)stituent (b) in the substituted lower alkyl). substituted or 

unsubstituted aryl (the suttstituent in said substituted aryl has the same meaning as that of the after-mentioned 
substituent (xii) in the substituted aryl), a substituted or unsubstituted heterocyclic group (tiie substituent in said 
sutistituted heterocydic group has the same meaning as that of the afler-mentioned sutistituent (xi ii) in the sutistituted 
heterocyclto group), -COR^^ {wherein R^ represents a hydrogen atom, substituted orunsubstituted loweralkyl (the 

35 substituent In sato sutistituted lower alkyl has the same meaning as that of the afbrementioned sutistituent (b) in 

tiie sutistituted tower alkyl). substituted or unsubstituted tower alkenyl (tiie substituent in sato substituted lower 
alkenyl has the same meaning as that of tiie aforementtoned substituent (b) in the substituted loweralkyl), substituted 
or unsubstituted lower alkynyl (the substituent In said substituted lower alkynyl has the same meaning as that of the 
aforementioned substituent (b) in the substitulad tower alkyl), substituted or unsubstituted cydoalkyl (the sutistituent 

40 in said substituted cyctoalkyl has tiie same meaning as that of the aforementioned substituent (b) in the sutistituted 

lower alkyl), sub^ituted or unsubstituted aryl (tiie substituent in said substituted aryl has tiie same meaning as tiiat 
of the afler-menttoned substituent (xii) in the sutistituted aryl), a substituted or unsubstituted heterocydic group (the 
substituent in sato substituted heterocydto group has the same meaning as tiiat of tiie after-mentioned substituent 
(xlll) in the sutistituted heterocyclto group, 

45 -NR^R^'i (wherein R^ and R^i have tiie same meanings as those of Uie aforementioned and R^^. respectively) 
or-OR^ [wherein R^^ represents substituted or unsubstituted tower alkyl (the substituent in said substituted lower 
alkyl has the same meaning as that of the aforementioned substituent (b) in the substituted lower alkyl), sutistituted 
or unsubstituted lower alkenyl (the substituent in said substituted lower alkenyl has the same meaning as that of 
tiie aforementtoned substituent (b) in the substituted tower alkyi), substituted or unsubstituted tower alkynyl (the 

50 substituent in said substituted lower alkynyl has Uie same meaning as that of the aforementtoned substituent (b) in 
the sutistituted tower alkyl), substituted or unsutistituted cyctoalkyl (the substituent in said sutistituted cyctoalkyl has 
the same meaning as tiiat of the aforementioned substituent (b) in the sutistituted tower alkyl), substituted or un- 
substituted aryl (Uie substituent in said substituted aryl has the same meaning as that of the after-menttoned suti- 
stituent (xii) in the substituted aryl) or a substituted or unsutistituted heterocyclic group (ttie substituent in said 

55 substituted heterocydic group has the same meaning as that of the after-mentioned substituent (xiii) in the substituted 

heterocyclto group)]) or 

-S02R^ (wherein R^ has the same meaning as that of the aforementtoned R^^). or R^^ and R^ may tie combined 
together with the adjacent nitrogen atom to form a heterocyclic group or a substituted heterocyclto group (the 
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substituent in said substituted heterocyclic group formed together with the adjacent nitrogen atom has the same 
meaning as that of the after-mentioned substituent (xlli) in the substituted heterocyclic group formed together with 
the adjacent nitrogen atom)>. 

-N*R5^55R5Bx- (wherein R^^ and may be the same or different and each represents lower alky!, or and 
^ may be combined together with the adjacent nitrogen atom to form a heterocyclic group. R^ represents lower 

allcyl, and X represents each atom of chlorine, bromine or iodine), 

-OR^7 [wherein R^^ represents substituted or unsutsstltuted lower altcyl {the sut>stituent in said substituted lower 
alkyi has the same meaning as that of the aforementioned substituent (b) in the substituted lower alkyi), sut>stituted 
or unsubstituled lower alkenyl (the substituent in said substituted lower alkenyl has the same meaning as that of 

10 the aforementioned substituent (b) in the substituted bwer alkyl). substituted or unsut>stituted tower alkynyl (the 

substituent in said substituted io¥ver alkynyl has the same meaning as that of the aforementkined substituent (b) in 
the sul>stituted tower aikyi), substituted or unsuk)stituted cyctoalkyi (the substituent in said substituted cydoaikyt has 
Uie same meaning as tiiat of the aforementioned substituent (b) in the substituted tower alkyi). substituted or un- 
substituted aryl (Uie substituent in said substituted afyl has tiie same meaning as tiiat of the afler-menttoned sub- 

15 stituent (xii) in the substituted aryl), or a substituted or unsubstltuted heterocyclic group (the sutistituent in sato 

substituted heterocyclic group has the same meaning as that of the after-mentioned sut)stituent<xiii) in the sut)stituted 
heterocyclic group)], 

-SR^ (wherein R^ has the same meaning as tiiat of the aforementioned R^^), 

•S02R^ [wherdn R^^ represents substituted or unsubstituted lower alkyl (the substituent in said substituted lower 

20 alkyl has the same meaning as tiiat of tiie aforementioned substituent (b) in the substituted lower alkyl), substituted 

or unsubstituted lower alkenyl (the substituent In said substituted lower alkenyl has the same meaning as that of 
the afbrementtoned substituent (b) in the substituted tower alkyl), substituted or unsubstituted tower alkynyl (the 
substituent in said substituted lower alkynyl has tiie same meaning as that of the aforementcned substituent (b) in 
the sut)stituted tower alkyl}. substituted or unsutsstituted cyctoalkyi (the substituent in said substituted cyctoaikyl has 

^ the same meaning as that of tiie aforementioned substituent (b) in the substituted tower alkyl). substituted or un- 
substituted aryl (the sutsstituent In said substituted aryl has the same meaning as that of the after-menttoned sut>- 
stituent (xii) in tiie sut>stituted aryQ. a substituted or unsubstituted heterocyclic group (tiie substituent in saki sub- 
stiUited heterocyclic group has the same meaning as tiiat of the after-mentioned substituent (xiii) in ttie substituted 
heterocyclto group), substituted or unsubstituted lower alkoxy (the substituent in said substituted tower aikoxy has 

30 tiie same meaning as that of the aforementioned substituent (b) in the substituted lower alkyl) or -NF^^^'* (wherein 

R^ and R^^ have the same meanings as those of the aforementioned R^^ and R^^, respectively), 
-OSOjR®^ (wherein R^ has the same meaning as tiiat of tiie aforementioned R^^ and tiie like. 
Herein, the lower alkyl moiety in the lower alkyl, the tower alkoxy, the lower alkylthio. the lower alkytsuifbnyl, the 
lower alkylamino, the di-<lower alkyl)amino and the lower alkanoyloxy, tiie lower alkenyl, tiie tower alkynyl, the 

35 cydoalkyl, the aryl nnototy in the aryl and the arytoxy, tiie heterocydtogroup, the heterocyclto group formed together 

witii the adjacent nitrogen atom and Uie hatogen have tiie same meanings as those of tiie aforementioned tower 
alkyl (i), tower alkenyl (ii), lower alkynyl (iil). cydoalkyl (iv), aryl (v), a heterocyclto group (vii), a heterocyclic group 
formed togetiier witii tiie adjacent nitrogen atom (viil) and hatogen (x). respectively, and two of the lower alkyl 
moieties in the di-{lower alkyl)amino nnay ba the same or different. 

^ (xii) The sutxstttuents in the substituted aryl, the suk)stitiJted arytoxy. the substituted arylamino, the substituted phe- 

nylene and tiie substituted aromatic heterocyclic group in the substituted heterocyclic group may be the same or 
different in numt)er of 1 to 3 substituent(s). and include halogen, hydroxy, carboxy, formyl. nitro. cyano, methyten- 
edtoxy, 

substituted or unsubstituted lower alkyl fthe substituents (d) In said substituted lower alkyl may be the same or 
^ different in number of 1 to 3 sut>stituent(s). and include hatogen, hydroxy, oxo, carboxy. substituted or unsut>stituted 
lower alkoxy (tiie sut>stituents (e) in said substituted tower alkoxy may be the same or different in number of 1 to 3 
substituent(s). and include halogen, hydroxy, oxo. carboxy, lower alkoxy, amino, lower alkylamino, dKlower 
alkyl)amino, aryl, a heteracydto group and the like), amino, substituted or unsubstituted lower alkylamino {tiie sub- 
stituent in said sut>stituted tower alkylamino has the same meaning as that of the aforementioned substituent (e) in 
^ the substituted tower alkoxy), substituted or unsubstituted dKlower alkyl)amino (the substituent in said substituted 

di-(iower alky1)amino has the same meaning as that of tiie aforementioned substituent (e) in tiie substituted tower 
alkoxy), aryl, a heterocyclic group and tiie like], 

substituted or unsubstituted lower alkenyl (the sut)stituent In said substituted lower alkenyl has the same meaning 
as Uiat of tiie aforementioned substituent (d) in tiie substituted lower alkyl), 
55 substituted or unsubstituted tower alkynyl (the substituent in sato substituted tower alkynyl has the same meaning 

as tiiat of the aforementioned substituent (d) in tiie substituted lower alkyl), 

substituted or unsubstituted cydoalkyl (the substituent in said sut>stituted cydoalkyl has the same meaning as that 
of the aforementioned sut)stituent (d) in the substituted lower alkyl), 
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substituted or unsubstituted lower alkoxy (the sut)Stituent in said substituted tower alkoxy has the same meaning 
as that of the aforementioned substltuent{d) In the afbrementtoned substituted lower aikyi), 
substituted or unsubstituted tower alkylthio (the substituent In said substituted lower alkylthio has the same meaning 
as (hat of the aforementioned substituent (d) in the substituted lower alkyl], 
5 amino, 

substituted or unsubstituted lower alky-lamino (the sutistituent in said substituted lower alkylamino has the same 
meaning as that of the aforementbned substituent (d) in the sut>stituted bwer alkyl), 

substituted or unsulistituted dKlower alkyl]amino (the substituent In saM substituted dKlower alkyl)amlno has the 
same meaning as that of the aforementioned substituent (d) in the aforementbned substituted lower alkyl), 

10 substituted or unsubstituted aryl phe substituents (f) in said substituted aryl nnay be the same or different in number 

of 1 to 3 suk»tltuent(5), and Include halogen, hydroxy, carboxy, cyano, nitro, substituted or unsubstituted lower alkyl 
(the substituent In said sut)stituted bwer alkyl has the same meaning as that of the aforementioned sut)stituent (e) 
in the substituted lower alkoxy}, sub^ituted or unsubstituted lower alkoxy (the substituent in said substituted lower 
alkoxy has the same meaning as that of the aforen^ntioned substituent (e) in the substituted lower alkoxy). amino, 

15 substituted or unsubstituted bwer alkylamino (the substituent in said substituted bwer alkylamino has the same 

meaning as that of the aforementbned substituent (e) in the substituted lower alkoxy), substituted or unsubstituted 
dl-(tower alkyl)amlno (the substituent in said substituted dKlower alkyt}amlno has the same meaning as that of the 
aforementbned substituent (e) in the substituted bwer alkoxy) and the like], 

a substituted or unsubstituted heterocyclic group (the substituent in said substituted heterocydic group has the 
20 same meaning as that of the aforementioned sut)stituent (f) in the substituted aryl), 

substituted or unsubstituted arybxy (the sut)stituent in said substituted aryloxy has the same meaning as that of the 
aforementbned substituent (f) in the substituted aryl), 

substituted or unsubstituted arylamino (the substituent in said substituted arylamino has the same meaning as that 
of the aforementioned substituent (!) in the substituted aryl), 
25 substituted or unsut)stituted arylthio (the substituent In said substituted arylthio has the same meaning as that of 
the aforementioned substituent (f) In the substituted aryl), 

substituted or unsubstituted arylsulfonyl (the substituent in said substituted arylsulfonyl has the same meaning as 
that of the aforementioned sut>stituent (f) in the substituted aryl), 

substituted or unsubstituted heterocydy toxy (the substituent in said substituted heterocyclyloxy has the same mean- 
30 ing as that of the aforementbned substituent (f) in the sutistituted aryl), 

substituted or unsut>stituted heterocyclylamino (the substituent in said substituted heterocydytamlno has the same 
meaning as that of the aforementioned substituent (f) in the substituted aryl), 

substituted or unsubstituted heterocyclylthio (the substituent in said substituted heterocydylthio has the same mean- 
ing as that of the aforementbned substituent (f) in the substituted aryl) and the like. 

35 Herein, the lower alkyl moiety In the bwer alkyl, the bwer alkoxy, the lower alkylthio, the bwer allcylamino and the 

di-(lower alkyl)amino has the sanr^e meaning as that of the aforementbned lower alkyl (i). The bwer alkenyl, the 
lower alkynyl, the cydoalkyl and the habgen have the same meanings as those of the lower alkenyl (ii), the lower 
alkynyi (ill), the cydoalkyl (iv), and the halogen (x), respectively, and two of the bwer alkyl moieties of the dKlower 
alkyt)amino may bs the same or different. Further, herein, the aryl mdety In the aryl, the arybxy, the arylthio, the 

40 arylamino and the arylsulfonyl has the same meaning as that of the aforementbned aryl (v), and the heterocydic 

group moiety of the heterocydic group, the heterocyclylthio, the heterocyclylamino and the heterocydyloxy has the 
same meaning as that of the aforementioned heterocydic group (vii). 

(xiii) Examples of the substituent in the substituted afiphatic heterocyclic group amoung the substituted heterocydic 
group and the sut>stltuted heterocydic group fbnmed together with the adjacent nitrogen atom Indude oxo and the 
45 like as well as the groups mentioned in the definition of the aforenoentioned sut>stituent (xii) in the sut>stituted aryl. 

[0012] Example of the pharmacobgbally acceptable salt of Compound (I) and Compound (lA) include phannacolog- 
ically acceptable add addition salts, metal salts, ammonium salts, organic amine addition sails, amino acb addition salts 
and the like. Examples of the pharmacobgically acceptable add addition salt of Compound (I) and Compound (lA) 

so indude an inorganic add additbn salt such as hydrochbride, sulfate and phosphate, an organic acid addition salt such 
as acetate, maleate. fumarate and citrate, and Uie like. Examples of the pharmacobgically acceptable metal salt indude 
an alkali metal salt such as a sodium salt and a potassium salt, an alkaline-earth metal sail such as a magnesium salt 
and a caldum salt, an aluminium salt, a zinc salt and the like. Examples of the pharmacdog bally acceptable ammonium 
saltincludeasattcf ammonium, tetramethylammonium or the like. Examples of the pharmacologically acceptable organic 

55 amine addition salt include an addition salt of morpholine, pipendine or the like. Examples of the pharmacobgtcalty 
acceptable amino add addition salt indude an addition salt of lysine, glycine, phenylalanine, aspartic add. glutamic acid 
or the like. 

[0013] Next, the methods of preparing the Compound (I) are described as fdbws. 
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[0014] In the preparing niethads as shown below, when the defined group changes under the candltbns of the method 
carried out, oris Inappropriate forcarrying out the methods, the desired oompound can be obtained by using the protection 
and depratection methods which are ordinarily used in the organic synthetic chemistry [e.g., Protecthre Groups in Organic 
Synthesis, T. W. Greene. John Wiley & Sons Inc. (1981)] and the like. In addition, the order of the steps for introducing 
s a substituent and the like niay t>e changed, if necessary. 

[0015] Compound (I) can be prepared according to the folkiwing preparing methods. 

Preparing method 1 

10 [0016] Annng Compound (I), Compound (la) wherein is a hydrogen atom, substituted orunsubstltuted lower aikyt, 
substituted or unsut>stituted kswer alkenyl, substituted or unsubstituted kiwer all^yt, substituted or unsut>stituted cy- 
ckialkyi, sutistltuted orunsutistituted aryi, ora substituted or unsubstituted heterocyctic group, orR^ and R^ are combined 
to form a substituted or unsubstituted heterocyclic group together with the adjacent nitrogen atom, and R^ is -COR^^ 
(wherein R^^ has the same meaning as that mentioned above) can be prepared in accordance with the following Steps 

IS 1-1 and 1-2: 



20 



(11) 



S 

H2NHN N' 
(lit) 



Step 1-1 



^ S 



M 



(IV) 



i2a 



2S 



30 



R^^COX} or <R^®C0)20 R^ 

Xm-R' 

i5 S 



Step 1-2 



(la) 



35 



40 



45 



(wherein R\ R^, R^ and R^^ have the same meanings as those nnentioned above, respectively, represents a chlorine 
atom, a bromine atom or an iodine atom, and R^a represents a hydrogen atom, sutistltuted or unsubstituted lower alkyi, 
substituted or unsubstituted kiwer alkenyl, substituted or unsubstituted lower alkynyl, substituted or unsut>stituted cy- 
cbalkyi, substituted or unsubstituted aryl or a substituted or unsubstituted heterocyclic group in the definitk)n of the 
aforementioned R^. orR^ and R^^ are combined to form a substituted or unsubstituted heterocydn group together with 
the adjacent nitrogen atom.) 

[001 7] Compound (la) can be obtained from Compound (II) and Compound (I II). via Compound (IV). by known methods 
(e.g.. J. Heterocyclic Chem.. Vol. 21. p.599 (1984) and the like], or the methods similar to the known methods. 
[0018] Compounds (II). (III). (Va) and (Vb) can be prepared as commercial products, or can be prepared by known 
methods (e.g., methods described in Shin-Jikken-Kagaku-Koza Vol. 14, p. 1621 (Mamzen. 1978) and the like], or the 
methods similar to the known methods. 

Preparing method 2 

[0010] Among Compound (I), Compound (lb) wherein R^ and R^ are the same to be- COR^ (wherein R^^ has the 
same meaning as that of the aforementioned or R^^) can be prepared in accordance with the following step: 



so 



ss 
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10 



20 



25 



- R^COX^ or (R*"CO)20 

R H R* * \ 

i«^R*" 



(IVa) 



(lb) 



(wherein R^, R^. R^, and X^ have the same meanings as those mentioned above, respectively.) 
[0020] Compound (lb) can be prepared firom Compound (fVa) wherein R^a is a hydrogen atom in Compound (tV) 
prepared by Step 1-1 of the preparing method 1, and Compound (Vc) or Compound (Vd) by known methods [e.g., J. 
IS Bangladesh Chem, Sac, Vol. 5, p.127 (1992); J. Org. Chem., Vol. 45, p.1473 (1980), Patent of East Gennany No. 
243930, and the iilce]. or the methods similar to the Icnown methods. 

[0021] Compounds (Vc) and (Vd) can be prepared as commercial products, or can be obtained by known methods 
(e.g., methods described in Shin-Jikken-Kagaku-Koza Vol. 14, p.1621 (Mamzen, 1978) and the like], or the methods 
similar to the known methods. 



Preparing method 3 

[0022] Among Compound (I), Compound (Ic) wherein is a hydrogen atom and R^ is -COR^^ (wherein R^^ has the 
same meaning as that mentioned above) can also be prepared in accordanoe with the following step: 



p6a Rl9 



R^/ \V R1 ^ 1 = o4 , 

d5 S "T Ae-^N T^e^N 



(lb) (Ic) 



35 



{wherein R\ R^ R^, R^ and R^^ have the same meanings as those mentioned above, respectively.) 

[0023] Compound (Ic) can be obtained by treatment of Compound (lb) prepared In the preparing method 2 in an 

appropriate solvent in the presence of 1 to 200 equivalents, preferably 1 to 10 equivalents of an appropriate base, at a 

^ temperature t)8tween -10*C and the boiling point of the solvent used for 5 minutes to 24 hours. 

[0024] Examples of the appropriate solvent include, for example, methanol, ethanol, tert-butanol, acetonitrile. dichlo- 
romethane, chloroform, ethyl acetate, telrahydrofuran (THF). dtoxane, toluene, xylene, N,N-dimethyiformamide (DMF), 
N-methytpyrroltdone (NMP), pyndine, water and the like, and they can be used atone or as a mixture. Examples of the 
appropriate base Include, for example, sodium hydride, sodium hydraxMe, potassium hydroxide, lithium hydroxide, 

45 potassium carit>onate, hydrazine monohydrate and the like. 

[0025] As an alternative method, Compound (Ic) can also be obtained by treatment of Compound (lb) in an appropriate 
solvent In the presence of 1 to 200 equivalents of an appropriate reducing agent, and an appropriate additive if necessary, 
at a temperature between -lO'^C and lOOX for 5 minutes to 24 hours. 

[0026] Examples of the appropriate solvent include, for example, methanol, ethanol, tert-butanol, acetonitrile, dichlo- 
so romethane. THF, dioxane, toluene, xylene, water and the like, and they can be used alone or as a mixture. Examples 
of the appropriate reducing agent include, for example, sodium borohydride. tr^cetoxy sodium borohydride and the like, 
and examples of the appropriate additive Include eerie chloride heptahydrate, hydrochloric acki-sodlum acetate buffer 
and the like. 

55 Preparinfl method 4 

[0027] Among Compound (1). Compound (Id) wherein R^ is -COR^ (wherein R^ has the same meaning as that men- 
tioned above) and R^ is -COR''^ (wherein R^^ has the same meaning as ttiat mentioned above) can also be prepared 



13 
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in accordance with the following step: 



10 



0=K R^COX^ or (R®C0)20 ^"^w-N 

R^s^'^ ^ 1. 6 

R H Q^R^ 

(IC) (W) 



{wherein R* R^, R^, R^^ and have the same meanings as those mentioned above, respectively.) 
15 [0028] Compound (Id) can be obtained by reacting Compound (Ic) prepared in the preparing method 1 or 3 with 1 to 
20 equivalents, preferably 1 to 3 equivalents of Compound (Ve) or Compound {Vf), without solvent or In an inert solvent 
in the presence of 1 to 20 equivalents, preferably 1 to 3 equh/alents of an appropriate base, at a temperatuPB between 
-10"C and 150"C for 5 minutes to 24 hours. 

[0029] Examples of the inert solvent Include, for example, acetonitrile, dichioromethane, chlorofcrm, acetone, ethyl 
20 acetate, THF, dioxane, toluene, xylene, DMF, NMP and the like, and they can be used alone or as a mixture. Examples 
of the appropriate base include, for example, triethylamine, dfisoprapylethylamine. 1,8-diazablcycb[5.4.0]undee-7-ene 
(DBU), pyridine. 4'(dimethylamino)pyridine (DMAP), sodium hydride, sodium hydroxide, potassium carbonate and the 
like. Compounds (Ve) and (Vf) can be prepared as commercial products, or can be prepared by known methods [e.g.. 
methods described in Shin-Jikken-Kagaku-Koza Vol. 14, p.1621 (Maruzen, 1978) and the like], or the methods similar 
2S to the known methods. 

[0030] As an altemative method, Compound (Id) can also be prepared In accordance with the following step: 



30 



35 (iva) 



Rl9 

1) R^COX^ 2) (R^®C0)20 0=K 



O 
(W) 



(wherein R^ R^ R^. R^, R^^ and have the same meanings as those mentioned above, respectively.) 
[0031] Compound (Id) can be obtained by reacting Compound (IVa) prepared in Step 1-1 of the preparing method 1 
40 with 1 to 5 equivalents of Compound (Ve) in an inert solvent In the presence of O.S to 2 equivalents of an appropriate 
base at a temperature between -78^ and 100°C, preferably at a temperature t)etween -10X and SCC, for 5 minutes 
to 24 hours, folkiwed t>y being added 1 to 5 equivalents of Compound (Vb) and 1 to 5 equivalents of an appropriate base 
to the reaction mixture, and reacting for 10 to 48 hours. 

[0032] Examples of the Inert sohrant include, for example, acetonitrile. dichioromethane, chloroform, acetone, ethyl 
45 acetate. THF, dioxane, toluene, xylene, DMF, NMP and the like, and they can be used abne or as a mixture. Examples 
of the appropriate base used for the first reaction include, for example, 2.6-di-tert-butyl-4-methylpyridine and the like, 
and examples of the appropriate base used for the subsequent leactian include, for example, pyridine and the like. 



Preparing method 5 

so 

[0033] Among Compound (1), Compound (le) wherein R2 Is -SO2R*'* (wherein R^^ has the same meaning as that 
mentioned atxsve) and R^ is -COR^^ (wherein R''^ has the same meaning as that mentioned atxive) can also toe prepared 
in accordance with the following step: 



55 
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(wherein Ri, R^, R^, R^. R^^ and yC have the same meanings as those nnentioned above, respectively.) 
[0034] Compound (le) can t>e obtained from Compound (Ic) prepared In the preparing method 1 or 3 and Compound 
(Vl)by the methods described in. for example. Shin-Jikken-Kagaku-KozaVol. 14. p.1803 (Maruzen. 1978), orthe methods 
IS similar to thereof. 

[0035] Compounds {VI) and (Via) can be prepared as commercial products, or can be prepared by the methods 
described In Shln-Jikken-Kagaku-Koza Vol. 14. p.1784 and p.1799 (Maruzen, 1978) and the like], orthe methods similar 
to thereof. 

20 Preparing method 8 

[0036] Among Compound (i), Compound {if) wherein R^ is -NR^^R^^ (wherein R***! and R^^ have the same meanings 
as those mentioned above, respectively) and is -COR^^ (wherein R^^ has the same meaning as that mentioned 
above) can also be prepared in accordance with the fallowing step: 



30 



35 



R"C0X' or (R^«C0)20 ^ 

Rv A o4 N-N , 

H nr"r" 

(IVb) (If) 



(wherein R^ R*, R^, R^^, R^^ gj^j r19 ^gyg same meanings as those mentioned al>ove, respectively.) 
[0037] Compound (If) can be prepared from Compound (IVb) prepared by the methods descrit)ed In Indian J. Chem., 
Section B. Vol. 31B(8). p.S47 (1992) and the like, or the methods similar to thereof and Compound (Va) or (Vb) by the 
^ methods described In for example. Indian J. Chem.. Section B. Vol. 31 B(B), p.547 (1992); Phosphorus Sulfur & Siltoon 
& the Related Elements, Vol. 122. p.307 (1997) and the like, or the methods similar to thereof. 

Preparing method 7 

^ [0038] Anmng Compound (Id). Compound (Id4>) wherein R'' is substituted or unsubstituted tower alkyl. substituted or 
unsubstituted lower alkenyl, substituted or unsubstituted lower alkynyl, substituted orunsubstituted cyctoalkyi, sut>stituted 
or unsut3stituted aryl or a substituted or unsut)stituted heterocyclic graup can also be prepared in accordance with the 
following step: 

so 



ss 
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5 




(Id-a) (Id-b) 



10 

(wherein R^. R^, R^^ and have the same meanings as those mentioned above, respectively, and R"*^ represents 
substituted or unsubstituted lower alkyl, substituted or unsut)stituted lower all^enyl, sut)stituted or unsut)stituted lower 
alkynyl, substituted or unsubstituted cydoailcyl. substituted or unsubstituted aryl or a substituted or unsubstituted hete- 

15 nx^ic group in the definition of the afonsmsntioned R^ .) 

(0039] Compound (fd-b) can be prepared by reacting Compound (Id-a) prepared in the preparing method 1, 2 or 4 
with 1 to 100 equivalents, preferably 2 to 3 equivalents of Compound (VII). In an inert soh^ent In the presence of 1 to 
100 equivalents, preferably 2 to 5 equivalents of an appropriate base, at a temperature between -10"C and the boiling 
point of the solvent used for 5 minutes to 24 hours. 

20 [0040] Examples of the Inert solvent include, for example, acetonltrlle. dlchloromethane, chloroform, acetone, ethyl 
acetate. THF. dioxane, toluene, xylene. DMF, NMP and the like. Examples of the appropriate base include, for example, 
sodium hydride, potassium cartxsnate, triethylamine. diisopropylethylamine. DBU, pyridine. DMAP and the like. 
[0041] Compound (VII) can be prepared as a commercial product, or can be prepared by the methods described in 
Shin-Jikken-Kagaku-Koza Vol. 14, p.307 (Maruzen. 1978) and the like, or the methods similar to thereof. 

25 

Preparing method 6 

[0042] Among Compound (I). Compound (Ig) wherein R^ is a hydrogen atom can be prepared by the methods described 
in for example. Phosphorus, Sulfur and Silicone and the Related Elements. Vol. 122, p.307 (1997); Chem. Ber., Vol. 
30 123, p.691 (1990) and the like, or the methods similar to thereof. 

Preparing method 9 

[0043] Anrang Compound (I). Compound (Ih) wherein R^ and/or R^ is -CSR^ (wherein R^ has the same meaning as 
35 that mentioned above) and/or -CSR''^ (wherein R^^ has the same meaning as that mentioned above), respectively, can 
be prepared by thiocart>onylatk)n of Compound (Ij) wherein the corresponding R^ and/or R^ is -COR^ (wherein R^ has 
the same meaning as that mentioned above) and/or -COR^^ (wherein R^^ has the same meaning as that mentioned 
above), respectively, in Compounds (la) to (Ig) prepared in the afbrementkined preparing methods 1 to 6. 

40 



45 




R^^ = COR® or R^ = CSR® or 

R^ = COR^* or R^ = CSR^® or R^ 

50 (Ij) (Ih) 



(wherein Ri , R^ R3, R^, R^, R^ and R^^ have the same meanings as those mentioned above, respectively, R^ represents 
COR^ (wherein R^ has the same meaning as that mentioned above) or R^ having the same meaning as that mentioned 
ss above. R^ represents COR^^ (wherein R^^ has the same meaning as that mentioned above) or R^ having the same 
meaning as that mentioned atxive, R^^ represents CSR^ (wherein R^ has the same meaning as that mentioned atx3ve) 
or R2 having the same meaning as that mentkined above, and R^ represents CSR^^ (wherein R^^ has the same meaning 
as that mentioned above) or R^ having the same meaning as that mentioned above.) 



16 



EP1 616 866 A1 



[0044] Namely. Compound (Ih) can be prepared by treatment of Compound (Ij) with 1 to 50 equivalents, preferably 1 
to 10 equivalents of an appropriate thiacart)onylatIng agent, In an appropriate solvent at a temperature between -lO^'C 
and the boiling point of the solvent used for 5 minutes to 24 hours. 

[0045] Examples of the appropriate solvent include, for example, toluene, xylene. THF, dioxane. pyridine and the liice, 
9 and they can be used alone or as a mixture. Examples of the appmpriate thiocartX)ny)ating agent include, for example, 
2.4-bis{4-metho}^henyl>-1 ,3-dithia-2.4-diphaphethane-2,4-disulflda (Lawesson's reagent), phosphorus pentasulfide 
and the like. 



10 



Preparing method 10 

[0046] Among Compound (1), Compound (Ik) wherein is -COR^^ (wherein R^^ has the same meaning as that 
mentioned above) and R'* and R^ are combined to fDrm a sut)stltuted or unsut)stituted heterocyclic group together with 
the adjacent nitrogen atom can be prepared in accordance with the following Steps 10-1 and 10-2: 



IS 



20 



. N-N 

^^Xn'" Step 10-1 



i5 S 



(Im) 



H 



R« 

r5 s ^ 
(In) 



HNR^^ 
(VIII) 



Step 10-2 



.19 



rV/ w r^*" 



(Ik) 



^ [wherein R^, R^, R^^ and have the same meanings as those mentnned atrave, respectively, and R^^ and R^^ are 
combined to form a sut>stituted or unsubstltuted heterocyclic group together with the adjacent nitrogen atom (said 
heterocyclic group has the same meaning as the aforementioned heterocyclic group formed together with the adjacent 
nitrx>gen atom (viii), and the substituent in said substituted heterocyclic group has the same meaning as the aforemen- 
tioned sutistltuent (xili) in the heterocyclk: group).] 

30 

Step 10-1 

[0047] Compound (In) can be prepared from Compound (Im) prepared in the preparing method 1 or 3 by the methods 
described in for example. Chem. Commun., Vol. 8, p.873 (1998) and the like, or the methods similar to thereof. 

35 

Step 10-2 

[0048] Compound (Ik) can be prepared tiy reacting Compound (In) prepared In Step 10-1 mentioned above with 1 to 
200 equivalents, preferably 2 to 50 equivalents of Compound (VIII). without solvent or in an inert solvent at a temperatuns 

40 between -lO^C and 200'*C for 5 minutes to 24 hours. 

[0049] Examples of the inert solvent include, for example, acetonitrile, dichtoromethane, chlorotbrm, ethyl acetate, 
THF, dioxane. toluene, xyiane, DMF. NMP, pyndine and the like, and they can be used alone or as a mixture. 
[OOSO] Compound (VIII) can t>e prepared as a commercial product, or can be prepared by the methods described in 
Shin-Jikken-Kagaku-Koza Vol. 14, p.1332 (Mamzen, 1978) and the like, or the methods similar to thereof. 

45 [0051] As alternative methods. Compound (Ik) can also be prepared in accordance with the following two methods 
(Alternative methods 1 and 2). 



so 



ss 



17 



EP1 616 866 A1 



Alternative method 1 



R" R" „i« 



o=< o=< 



10 O ^^'^ wwr. Q 

(ld<c) (Id-d) (Ik) 



(wherein R^, R^, R^^^ Rib ^j^^j R2b j^gye the same meanings as those mentioned above, represents methyl, ethyl, 
15 tert-butyl or benzyl, and q represents an integer of from 2 to 7.) 



Step 10-3 



[0052] Compound (Id-d) can be prepared by deprotection of Compound (Id-c) wherein is a hydrogen atom, and 
20 R6 is an alkyi group substituted with COOR^^ {wher^n R^^ has the same meaning as that mentioned above) in Compound 
(Id). As the deprotectbn, deprotectian condition of the protective group for carboxyl group ordinarily used in the organic 
synthetic chemistry [for example, the methods described In Protective Groups In Organic Synthesis, T.W. Greene, John 
Wiley & Sons Inc., 1981 and the like, or the nnethods simitar to thereof] can be used. 



25 step 10-4 



[0053] Compound (Ik) can be prepared from Compound (Id-d) prepared in Step 10-3 menttoned above by the method 
described in, for example, Synthesis-Stuttgart, Vol. 5, p.420 (1991), or the methods similar to thereof. 

30 

Alternative method 2 

r19 

Q^{CH2)q-X^ ^ 



(wherein q. X\ R^. R^, R''^, R''^ and R^^ have the same meanings as those mentioned at3av8, respectively.) 
[0054] Compound (Ik) can be prepared fmm Compound (Id-e) prepared in the preparing method 2 or 4 wherein R^ Is 
a hydrogen atom and R^ is an alkyi group suk>stituted with a chtorine atom, a bromine atom or an Iodine atom In Compound 
^ (Id) by the method described in. for example. Shin-Jikken-Kagaku-Koza Vol. 14. p.1174 (ly^aruzen, 1976) and the like, 
or the methods similar to thereof. 

Preparing method 11 

SO [0055] Among Compound (I). Compound (Ih-a) wherein R^ is -CSR^^ (wherein R^^ has the same meaning as that 
mentioned above) and R^ and R^ are combined to form a substituted or unsubstituted heterocyclic group together with 
the adjacent nitrogen atom can be prepared from Compound (Ik) prepared In the preparing method 10 In a manner 
similar to the preparing method 9. 

55 
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Rl9 

»d N-N 



p2b 



(Ik) 



Rl9 

«4 N-N ,^ 
(lh*a) 



15 



Preparing method 12 

[0056] Anrwng Compound (I), Compound (!p) wherein is -{CHjjnNHBoc (wherein n has the same meaning as that 
mentioned above and Boc represents tert-butyloxycartoonyl), Compound (Iq) wherein is -(CH2)nNH2 (wherein n has 
the same meaning as that mentianed above) and Compound (la) wherein R^ is -(CH2),/^HS02R^^ (wherein n and R^^ 
have the same meanings as those mentioned above, respectivefy) can also be prepared in accordance with Steps 12-1 
to 12-3 mentioned below, respectlvety: 



20 



25 



30 



BacHN-(CH^„ 



)=0 



(lla) 



H2N-(CHj)„^^^,Rl 



(Iq) 



R» 



Step 12-1 



BocHN-(CH2)n^^ 

R^ 

(IP) 



Step 12-2 



Step 12*3 



R* ^ 
(lo) 



35 



40 



(wherein R^ R^, R^, R^, R^^, n and Boc have the same meanings as those mentioned above, respectively.) 
Step 12-1 

[0057] Compound (Ip) can be prepared in a manner similar to that of the preparing methods 1 to 1 1 using Compound 
(lla). 

[0058] Compound (lla) can be prepared by known methods [e.g., the rr^thods described in. for example, J. Med. 
Chem., Vol. 41. p.S91 (1998); Angew. Chem. int. Ed.. Vol. 40, p.3458 (2001) and the Uke]. or the methods similar to the 
known methods. 



45 



so 



55 



Step 12-2 

[0059] Compound (Iq) can be prepared by the deprotecUon of Compound (ip) prepared in the aforementioned Step 
12-1 . As the deprotection, the deprotection oondltbn of the protective group (tert-butoxycarbonyi group) ordinarily used 
in the organc synthetic chemistry [e.g.. the metfiods described in Protective Groups in Organ k: Synthesis, T.W. Greene, 
John Wiley & Sons inc., 1981 and the like, or the methods similar to the thereof] can be used. 

Step 12-3 

[0060] Compound (lo) can be prepared by recting Compound (Iq) with 1 to 100 equh/alents of R^^O^X^ (wherein 
R24 and have the same meanings as those mentioned above, respectively) or (R24S02)20 (wherein R24 has the 
same meaning as that mentioned above) without solvent or in an inert solvent, in the presence of 1 to 100 equivalents 
of an appropriate base if necessary, at a temperature between -30X and ISO^'C for 5 minutes to 48 hours. 
[0081] Examples of the inert solvent include, for example, methanol, ethanol, tert-butanol. acetonitrile, dichlorometh- 
ane, chlorafomn, ethyl acetate, THF, dioxane. toluene, xylene. DMF. NMP, water and tfie like, and they can be used 
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alone or as a mixture. Examples of the appropriate base include, for example, pyridine, triethylamine. diisopropylethyl- 
amine, DBU, potassium carbonate and the like. 

[0062] Herein, and (R^^SO^j^O can be prepared as commercial products, or can be prepared k>y the 

methods described in Shin-Jtkken-Kagaku-Koza Vol. 14, p.1 764 and p. 1 799 (Maruzen. 1976) and the like, or the methods 
similar to thereof. 



10 



Preparing method 13 

[0063] Among Compound (1). Compound (It) wherein is '{CH2)nOH (wherein n has the same meaning as that 
mentioned above), Compound (tu) wherein R^ Is -(CH2)f,.iCH0 (wherein n has the same meaning as that mentioned 
abf3ve) and Compound (Ir) wherein R^ Is -(CH2)nNR^3R^ (wherein n, R^ and R^ have the same meanings as those 
mentioned above, respectively) can also be prepared in accordance with the foliowing steps, respectively: 



16 



20 



25 



R«0aC(CH2)^,^N-N 



(X) 



step 13-1 



Step 13-2 



OHC(CH2)„., N-N 



(lu) 



R» 

(it) 



hnr^'r** 

(IX) 



step 13-3 



30 (whensin R^, R^. R^, R^ R^^^ and n have the same meanings as those mentioned atxsve, respectively, and R^^ 
represents lower all^l such as methyl and ethyl.) 

Step 13-1 

35 [0064] Compound (It) can be prepared by treatment of Compound (Is) prepared in a manner similar to that of the 
preparing methods 1 to 11 in an inert solvent in the presence of 1 to 10 equivalents of an appropriate reducing agent at 
a temperature between -78°C and 150°C. preferably a temperature between -78°C and for 5 minutes to 80 hours. 
[0065] Examples of the inert solvent include, for example, dichloram^hane, THF, dioxane. toluene, xylene, hexane 
and the like, and they can be used alone or as a mixture. Examples of the appropriate reducing agent include, for 

^ example. dQsobutylalumlnum hydride, aluminum hydride and the like. 

Step 13-2 

[0066] Compound (lu) can be prepared by treatment of Compound (It) prepared in Step 1 3-1 mentioned above In an 
^ inert solvent in the presence of 1 to 10 equivalents of an appropriate oxidizing agent at a temperature between -78X 
and 100°C. preferably a temperature between 0°C and SOX. for 5 minutes to 72 hours. 

[0067] Examples of the inert solvent include, for example, acetonitrile, dichloromethane, chloroform, acetone, ethyl 
acetate, THF, dioxane, toluene, xylene, pyridine, water, 1 ,2-dichlaroethane and the like, and they can be used alone or 
as a mUture. Examples of the appropriate oxidizing agent include, lor example, pyridinlum dichramate, manganese 
^ dioxkie and the like. 

Step 13-3 



55 



[0068] Compound (Ir) can be prepared by reacting Compound (lu) prepared in Step 13-2 mentioned above with 1 U> 
200 equivalents of Compound (IX) in an inert solvent in the presence of 1 to 50 equivalents, preferably 1 to 10 equivalents 
of an appropriate reducing agent, and In the presence of catalytic amount to 50 equivalents of an appropriate acid if 
necessary, at a temperature t^etween -78'*C and 100X, preferably a temperature b^ween OX and SOX, far 5 minutes 
to 48 hours. 
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[0D6d] Examples of the inert solvent include, for example, methanol, ethanoi, tert-butanoi. acetonitrile. dichiorometh- 
ane, chlorofdrm, THF. dloxane. toluene, xylene, water. 1.2-dichloroethane and the like, and they can be used alone or 
as a mixture. Examples of the appropriate reducing agent Include, for example, triacetoxy sodium txarohydride. sodium 
borohydride, sodium cyanoborohydride and the like. Examples of the appiopriate add include, for example, acetic add. 
tnfluoroacetic ackl. hydrochloric acid and the like. 

[0070] Compound (IX) can be prepared as a commerdat product, or can be prepared by the methods descrit>ed in 
Shln-Jikken-Kagaku-Koza Vol. 14, p.1332 (Maruzen, 1978) and the like, or the methods similar to thereof. 



10 



15 



20 



2$ 



30 



35 



Preparing method 14 

{0071] Among Compound (i), Compound (iv) wherein is -(CH2)nNHS02(CH2)2NR^R4^ (wherein n has the same 
meaning as that mentkined above, and and R^ have the same meanings as those of R^ and R^^ mentkined in 
the definitton of the aforementioned 8ubstiluent{xi) in the substituted lower alkyi, respectively) can also be prepared in 
accordance with the following step; 



'v'a N-N 
HN— (CH2)„^ ft, ,R' 



(IX) 



N 

r44 



R2 



HN-(CH2)„^ N\ ,R^ 



R2 



(IM) 



(IV) 



(wherein Ri, R^, R^, R^, R^^, and n have the same meanings as those mentioned above, respectively.) 
[0072] Compound (Iv) can also be prepared by reacting Compound (loa) prepared in the preparing methods 1 to 12 
with 1 equivalent to large excess amount of Compound (IX) without solvent or in an inert solvent, in the presence of 0.5 
equivalent to large excess amount of an appropriate base if necessary, at a temperature between -dO^C and ISO^'C for 
5 minutes to 72 hours. 

[0073] Examples of the Inert solvent Include, for example, methanol, ethanoi, tert-butanol, acetonitrile, dichlorometh- 
ane, chloroform, ethyl acetate, THF, dioxane, toluene, xylene, DMF, NMP. water and the like, and they can be used 
abne or as a mixtuns. Examples of the appropriate base include, for example, sodium hydrogencarbonate. sodium 
carix)nate, potassium hydroxkle, pyndlne, triethylamlne. DBU and the like. 

Preparinfl method 15 

[0074] Among Compound (1), Compound (Iw) wherein R* is -(CH2)pNR-*ADCOR4AC (wherein p. R^ and R^ have 
the same meanings as those mentioned above, respectively) can also be prepared in accordance with the folbwing step: 



40 



r3 

"^^o^" ■ r^c-nr^-(ch.)p7-?v ri 

Of /^<i>^N' 
R^OX^(Vh) ® 

(Iw) 

50 (wherein p, R^ R^, R^, R^ R^^^, R^ and X^ have the same meanings as those mentioned above, respectively.) 

[0075] Compound (Iw) can be prepared by reacting Compound (Ix) prepared In the preparing methods 1 to 13 with 1 
to 30 equh^lents of Compound (Vg) in an inert solvent in the presence of 1 to 30 equivalents of an appropriate condensing 
agent and 1 to 30 equivalents of an appropriate activating agent at a temperature between -78*C and 10Q*'C. preferably 
at a temperature between 0°C and 50°C, for 5 minutes to 48 hours. 

ss [0076] Examples of the inert solvent include, for example, acetonitrile, dichloromethane, chloroform, ethyl acetate, 
THF, dioxane, toluene, xylene. DMF. NMP, water and the like, and they can be used atone or as a mixture. Examples 
of the appropriate condensing agent induds, for example. 1-ethyl-3-(3*-dimethylaminoprapyl)cark»diimkie (EOCi), EDCl 
hydrochloride, dicyckihexylcarbodiimide (OCC) and the like. Examples of the appropriate activating agent include, for 



R<adhn-(cH2)p^ >^^.R* 

R« S fj2 
(Ix) 
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example. 1-hydroxybenzatriazole monohydrate and the like. 

[0077] As an altemative method, Compound (tw) can be prepared by reacting Compound (Ix) with 1 to 30 equivalents 
of Compound (Vh) without solvent or in an appropriate solvent in the presence of 0.5 to 50 equivalents of an appropriate 
base at a temperature between and lOCC, preferably at a temperature between -lOX and aCC, for 5 minutes 
to 24 hours. 

[0078] Examples of the appropriate solvent include, far example, pyridine, acetonitrile, dichloramethane. chbrofbrm. 
ethyl acetate. THF, dioxane, toluene, xylene, DMF, NMP. water and the tike, and they can be used akine or as a mixture. 
Examples of the appropriate base include, for example, 2,6-dl-teit-butyi-4-methylpyridine. pyridine, triethytamlne. po- 
tassium carbonate and the like. 

[0079] In Compound (1). conversion of the functnnal groups can be earned out by the other known methods [e.g.. 
Comprehensive Organic Transfomnations, R. C. Larock (1 989) and the like], or the methods similar to the known methods, 
as well as by the aforementioned steps. 

[0080] Compound (1) having the desired functional group at the desired position can be prepared by carrying out the 
aforementioned methods in appropriate combination. 

[0081] The Intermediates and the desired compounds in the aforementioned preparation methods can t^e isolated 
and purified t>y conducting separation and purification methods ordinarily used In the organic synthetic chemistry such 
as filtration, extraction, washing, drying, concentration, recrystalllzatkm. various chromatography and the like. The In- 
temnediates can also be subjected to the next reaction without particular purification. 

[0082] Among Compounds (1), stereoisomers such as position isomers, geometrical isomers, optical isomers, tautom- 
ers and the like may be existed, including thereof, all possible isomers and the mixtures thereof can be used as the 
mitotic klnesln EgS inhibitor and the like of the present Invention. 

[0083] To obtain a salt of Compound {1) or Compound (lA). when Compound (1) or Compound (lA) is obtained as a 
salt form, it may be purified as it is. When Compound (i) or Compound (lA) is obtained as a free form, it may be dissolved 
or suspended In an appropriate solvent, and added an appropriate add or base to form a salt and then be isolated and 
purified. 

[0084] In addition. Compound (I) or Compound (lA) or a pharmacologtoally acceptable salt thereof may exist In the 
fomi of adducts with water or varaieous solvents, which also can be used for the mitotic kinesin EgS inhibitor and the 
like of the present invention. 

[0085] Specific examples of Compound (!) obtained by the present invention are shown in Tables 1 to 14. However, 
the compounds of the present inventnn are not limited to these examples. 
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Tkblel 




Re£Ez. 
No. 


Ccmpound 
No. 








R4 


1 


1 


H 


COCHs 


COCHs 


CHa 


2 


2 


H 


COCHa 


COCHa 


CHaCHs 


3 


3 


H 


COCHa 


COCHs 


(CHa)8CHs 


4 


4 


H 


COCHs 


COCHs 


CH(CH3)» 


5 


6 


H 


COCHa 


COCHs 




6 


6 


H 


COCHa 


COCHa 




7 


7 


CHs 


COCHa 


COCHa 


CHs 


8 


8 


CH2CH3 


CHsCHa 


COCHs 


CHs 


8 


9 


CHsCHs 


COCHa 


COCHa 


CHs 


9 


10 




(CH3)2CHs 


COCHa 


CHs 


9 


11 


(CHs>8CHa 


COCHa 


COCHs 


CHa 


10 


12 






COCHs 


CHs 


10 


13 




COCHa 


COCHa 


CHa 


11 


14 


H 


H 


COCHa 


CHs 


12 


15 


CHa 


H 


COCHa 


CHa 


13 


16 


CHa 


CHa 


COCHa 


CK) 


14 


17 


CH3 


H 


COCHaCHa 


CHa 
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Bel Ex. 
No. 


CozD^ound 
No. 










16 


18 


CHs 


COCHs 


COCHaCHs 


CHs 


16 


19 


CHs 


COCHsCHa 


COCHsCHs 


CHa 


17 


20 


CHs 


CCXCHs)3CH3 


C0(C!Hs)aCH8 


CHs 


18 


21 


CHs 


C0CH(CHa)2 


C0CH(CH8)a 


CHs 
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Table 2 
COCH3 

" COCH3 

ReCEx. Compound 
No. No. 

19 22 H CHs CHs 

20 23 H CHs (CHs)sCHs 

21 24 H CHs -CHaCHj-^^ 

22 25 H CHs -CH=CH-/~^ 

23 26 H (CHa)sCHa (CHs)8CHs 

24 27 H '^^^^^^^ ^~ / 

26 28 H 

27 30 H 

26 29 H 

28 31 H X2r^ 

29 32 H CHs ^^Z^ 

30 33 H CHs 'CjC^ 

31 34 H CHs — K / 

32 35 H CHs — <f 7 



25 



EP1 616 866A1 



Table 2 (Continued) 
^ COCH3 



Bel Ex. 
No. 


Compound 
No. 


B» 




R» 




33 


36 


H 


CHs 




=/ 


34 


37 


H 


CHs 







35 38 H CHs 



36 39 H CHs 



37 40 H CHs 



38 41 CH^Hs CHs 



39 42 H CHa 



40 43 H CHs 



41 44 H CHa 



42 45 H CHs 




H3C 

.s 
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IkbleS 
Q9CH3 
-A N-N 

COCH3 

4 5 



ReflEx. 
No. 


Compound 
No. 


R< 




Y* (Substituting positioii) 


43 


46 


H 


CHs 


CHs (2) 


44 


47 


H 


CHs 


CHs (3) 


45 


48 


H 


CH3 


CHs (4) 


46 


49 


H 


CH3CH3 


CHsCHs (2) 


47 


SO 


H 


CHa 


OCH3(2) 


48 


61 


H 


CHs 


OCHs(3) 


49 


52 


H 


CHs 


OCH3(4) 


60 


63 


H 


CHs 


F(2) 


51 


54 


H 


CHa 


F(3) 


62 


66 


H 


CHs 


F(4) 


53 


56 


H 


CHs 


Cl(2) 


64 


67 


CHsCHs 


CHs 


CI (2) 


55 


58 


H 


CHs 


Cl(3) 


66 


59 


H 


CHs 


CI (4) 


57 


60 


H 


CHs 


Br (2) 


58 


61 


H 


CHs 


OCOCHs(Z) 


59 


62 


H 


CHs 


OCOCHs (3) 


60 


63 


H 


H 


OCOGH3 (3) 
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Table 3 (Continued) 
QpCHs 

6 



COCH3 



ReC Ex. 
No. 


Compound 
No. 






Y< (Substituting 
position) 


61 


64 


H 


CHs 


OCOCHs (4) 


62 


65 


H 


CH9 


N0s(2) 


63 


66 


H 


CH3 


NOsO) 


64 


67 


H 


CHs 


N0a(4) 


65 


68 


H 


CHs 


OH (2) 


66 


69 


H 


CHs 


OH (3) 


67 


70 


H 


CHs 


OH (4) 


68 


71 


H 


CHs 


CN(3) 


69 


72 


H 


CHa 


CN(4) 


70 


73 


H 


CHs 


CFs(3) 


71 


74 


H 


CHs 


COOH(2) 
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Table 4 

cpcHa 




COCHs 



Ite££x. 
No. 


Compound 
No. 


Y' OSubstituting position) 


(Substitutisig positioD) 


72 


75 


0CH3(2) 


OCHs (6) 


73 


76 


OHO) 


OH (5) 


74 


77 


OHO) 


OH (4) 


75 


78 


CH8(2) 


CH3(4) 
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Tables 




Re£Ex. 
No. 


Ck>inpound 
No. 




R2 


R9 


76 


79 


CHsCH=CHa 


COCH3 


COCHa 


77 


80 


CH2CH=CH2 


H 


COCH(CH3)2 


77 


81 


CH2CH<iH3 


COCHa 


C0CH(CHs}2 


78 


82 


H 


COC(CH3)s 


C0C(CHs)3 


79 


63 


CHa 


TT 

H 


/^/n/^tt/^tt \ 


79 


84 


CHa 


COCH3 


COCH(CH8)2 


80 


85 


H 


COCH(CH3}2 


C0CH(CH3)2 


81 


86 


H 


H 


C0CH(CHa)2 


fil 




TT 

Jtl 






82 


88 


H 


C0CH(CHa)2 


C0CH3 


83 


89 


H 




COCHa 


84 


90 


H 


H 


C0CHsCH(CH3)s 


84 


91 


H 


C0CH(CH8)i 


COCH2CH(CHa)8 


85 


92 


H 


COCH3 


C0C(CHa)8 


86 


93 


H 


COC(GH8>8 


COCHa 
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b4 N-N . 



npnnrri 
Nd 



RsCEx. 


Nd 










87 


94 


H 


COC(CHa)a 


COC(CH3)8 


CHsCHs 


88 


95 


H 


C0C(CHa)3 


COC(CH3)3 


CHsNHSOtCHs 


89 


96 


-CHa 


C0C(CH^3 


COC(CH9)9 


CHiNHSOsCHs 


90 


97 


H 


COC(CHa)a 


C0C(CHa)3 


CHaNHS02CH2CH3 


91 


98 


H 


COC(CHB}a 


COC(CH3)8 


CHjOCHz 


92 


99 


H 


C0C(CHa)3 


C0C(CHa)8 


(CHa)iNHS02CHs 


93 


100 


H 


COCH(CH3)2 


C0CH(CH3)z 


(CEysNHSOitCHa 


94 


101 


H 


C0C(CH3)3 


GOC(CH3)3 


CH3NHCOCF3 


95 


102 


COCmCHa)} 


C0CH(CH8)s 


C0CH(CHa}3 


CH>NHSOiCH3 


96 


103 


H 


COCH(CH3>3 


COCH(CHa}a 


CH2NHSO2CII8 


97 


104 


H 


C0C(CHa)3 


COC(CH3)3 


(CHJiNCCHa)^ 


98 


105 


H 


C0C(CHa)3 


COC(CHs)s 


(CH3)aCOOCH3 


99 


106 


H 


COC(CHa)a 

• 


C0C(CUa)8 


(CHs)sCOOH 


100 


107 


H 


C0C(CHs)3 


COC(CH3)3 


(CHa)3CONHs 


101 


108 


H 


COC(CHs)> 


COC(CIb)s 


(CH^CONHOH 


102 


109 


H 


COC<CHa)s 


C0C(CIb>9 


(CHs)<CONHCHs 


103 


110 


H 


COC(CH3>3 


C0C(CHa)3 


(CH:^3C0N[(CHs)a 


104 


111 


H 


C0C(CHa)3 


COC(CH3}3 


(CHs}iCONH(CHs)iOH 


105 


112 


H 


COC(CHa)a 


COC(CHs}s 


(CH2)!CONH(CHs)sCH3 
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Ikble 6 (Contmued) 




BeCEk. 
Na 


GbBX)B30UI]d 










Nix 


106 


113 


H 


C0C(CHa)3 


COC(CHa)s 




107 


114 


H 


COC(CH3)s 


C0C(CHs)3 


(CH3)3COOCH3 


108 


115 


H 


COC(CH8)3 


COC(CH3)8 


(CHs)sCOOH 


109 


116 


H 


COC(CH8}3 


C0C(CHa)8 


(CH3)sCONHCH3 


110 


117 


H 


COC(CHs)3 


C0C(CH3)3 


(CH2)3CONH2 


111 


118 


H 


H 


COCHs 


CHaNHSOzCHi 


112 


119 


H 


COC(CHa)3 


COCHs 


CH3NHSO2CH3 


113 


120 


H 


H 


COC(CH3)3 


CHaNHSOaCHs 


114 


121 


H 


C0(CH2)BBr 


C0C(CHa)3 


CHaNHSOsCHs 


115 


122 


H 


CO(CHa)»N8 


COC(CH8)8 


CHaNHSOaCHs 


116 


123 


H 


CO(CH2)sNH2 


C0C(CHa)3 


CHsNHSOsCHs 


117 


124 


H 


C0(CH3)6NHCOCH3 


C0C(CHs)3 


CHaNHSOaCm 
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Table? 

QpCHa 
N-N 



^ COCH3 



4 5 


Re£Ex. 

Na 


Compound 
No. 




R* 


CSubstitutajog position) 


118 


125 


CH2CHS 


CHa 


OCOCHs (3) 


119 


126 


CHsCHs 


CHs 


OH (3) 


120 


127 


H 


CHs 


OCONHCHsCHs (3) 
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Tables 



mill t'lti » 



BeCEk. 0 
No. Nd 



121 



124 



R2 R8 R4 B« 



128 COCHCCHa^ COCHteHs)* CH3 "VV°T 



126 132 COCH3 wv^™ CH3 



126 133 COCHs COCHs CHs 



127 134 COCHs COCH3 CHs 



128 136 COCH(CH8)s COCH(CHa)s CHs 



OH 



122 129 C0CH(CHa)8 COCHteHs), "X5^ 

123 130 COC(CHa)8 COC(CHa)s CHs 



131 COCH(CHa>. COCH(CHs)s CHs 



a 



COCHa «TT. •^^vBr 



\ /y 



"0 



129 136 C0aC(CHa)3 COCHs cHs *"~V_/ 

130 137 CON(CH3)2 COCHs CHs 
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T^BtbleS 



6-' 



No. Na 



131 



till* «'tii I 



138 



COCHs 



CHs 



132 



139 




COCHs 



CHs 



133 


140 


H 


CO(CH8)4CHs 


COCHs 


CHsNHSOaCHa 


134 


141 


H 


C0CH=CaiCH3 


COCHs 


CH2NHSO2CH3 


135 


142 


H 


II 

o 


COCHa 


CHsNHSOsCHa 


136 


143 


H 


COC(CHa)20COCH3 


COCHa 




137 


144 


H 


C0C(CHa}20H 


COCHs 


CH2NHSO2CHS 


138 


145 


H 


COCHjOCHa 


COCHs 


CGbNHSOzCHa 


139 


146 


H 


COCHsCl 


COCHs 


CH3NHSO2CH8 


140 


147 


H 


C0CH2N(CH^2 


COCHs 


CHsNHSOsCHs 


141 


148 


H 


CO(CH3)sC03CH8 


COCHs 


CHsNHSOsCHa 


142 


149 


H 


CO(CIl8)3C02H 


COCHs 


CHsNHSOsCHs 


143 


160 




O 0 


COCHa 


CHsNHSOaCHs 


144 


151 


H 


C0(CHs)8Br 


COCHs 


CHsNHSOsCHs 


146 


152 






COCHa 


CH3NHS02CH3 


146 


153 


H 


C0(CHi)4Br 


COCHs 


CH2NHSO2CH8 
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Table 9 (Continued) 




Re£Ex. Q 



R* 



147 154 




COCHs 



CHaNHSOsCHs 



148 155 



H CCKCH3)eBr 



COCHs 



CHsNHSOaCHs 



149 156 




COCHs 



COiNHSOaCHs 



150 157 



H 



H 



COC(CIIa)s (CHs)2NHS03CH3 



151 158 



C0(CHa)8Br C0C(CHs)3 (CHi)sNHSOsCifa 



162 159 




C0C(CHa)3 (CH2)2NHSOsCH8 



153 160 



H 



COC(CH3)3 



CSCHs 



CH2NHSO2CH3 



154 161 



H 



COCCCHa) 



8 



C0C(CH8} 



s 




9Hj 

N. 



OH 



155 162 



H 



C0C(CHa)3 C0C(CKj)8 




N. 



'OH 



166 163 



156 164< 



H COC(CHs)3 COC(CIt)s """-"^ 



H 



C0C(CH3) 



'3 



C0C(CHs)3 



H 9" 



o 




H 
N 



OH 




OH 



167 165 



168 166 



H 



H 



C0C(CH3)3 COC(CH8)8 



COCCCHs)) C0C(CHid3 



H 

(CH^dOH 



159 167 



H 



COC(CH3)3 COC(CH8}3 



(CH8)s0S0sNH3 



*) Compound 164^ Isomer of CompouQdl63 
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Table 9 (Continued) 




160 



168 



COCCCHs)! 



COCHa 



CHsNHSOsCHaCl 



160 



169 



H 



COCHs 



COCHa 



CHsNHSOsCUsCl 



161 



170 



H COC(CHs}s 



COCHa 



CHsNHS0zCH=CH3 



161 


171 


H 


COC<CHa}s 


C0C(CH!i)3 


CHaNHSOsCH^CHa 




1*79 

X lib 


rr 
xx 






H o 


163 


173 


H 


COC(Clb)s 


COCHa 


CHzNHS02(CH^zNHCHaCH3 


164* 


174 


H 


C0C(CHa)3 


COCHa 


CHaNHSOa<CHa)aN(CH3)2 


165 


175 


H 


C0C(CHs)3 


COCHa 


CHaNHS03(CH^2NH(CHa)aOH 


166 


176 


H 


C0C(CHa)8 


C0C(CH3)a 


CHsNHS02(CHa)3NHCHaCH3 


167 


177 


H 


C0C(CHa}s 


C0C(CHa)8 


CH2NHSOj(CH3)3N(CHa)j 


168 


178 


H 


H 


COCHa 


(CH2)2C03CH3 


169 


179 


H 


C0C(CHa)s 


COCHa 


(CHs)2C0aCH8 


170 


180 


H 


H 


C0CH(CH3)s 


(CHa)zNHSOaCHa 


171 


181 


H 


C0C(CH8)3 


C0CH(CHa)3 


(CH2)8NHS03CH3 


172 


182 




O 


COCH(CHs)x 


(CH2)2NHSOtCH3 


173 


183 




O 


COCH(CHa)i 


(CH2)2NHS03CH8 
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Table 9 (Ck>ntinued} 



R2 



BeCEx. Gampound 
Ma Mix 



Rs 



R9 



R« 



174 


184 


H 


175 


185 


H 


176 


186 


H 


177 


187 


H 


178 


188 




179 


189 




180 


190 


H 


181 


191 


H 


182 


192 




183 


193 




184 


194 





V^^'-^^ot C0CH(CHa>2 
o 



COCHsCHa 



H 



COC(CHs)s 





H 






COCHsCHa 



COCH2CH8 



COCHsCHs 



COCHaCHs 



COCH2CH9 



COC(CH8)3 



Y^"^^^ C0C(CH3)s 



COC(CHa) 



'3 



COC(CHs> 



(CH^sNHSOzCHb 



(CHs)2NHS02CH3 
(CHz)2NHS03CH3 



(CHs)2NHS09CHs 



(CH3)2NHSOaCH8 



(CHa>aNHS08CH3 



(CHi)sC00CH8 



(CHa)aCOOCHs 



(CH2}zC00CHa 



(CH2)2COOH 



COC(CH3)3 (CH3)2CONH(CH2)20H 
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Table 10 



.COCH3 




Ref.Ex. 
No. 


Compound 
No. 


R3 






185 


195 


COC(CHa)3 


OCOCHs 


H 


186 


196 


C0C(CHs)8 


OH 


H 


187 


197 


H 


H 


OCOCHs 


188 


198 


COC(CHa)3 


H 


OCOCH3 


189 


199 


COC(CHa)s 


H 


OH 



Table 11 



o4 N-N 



Re£ Ex. 
No. 


Compound 
No. 




R» 




190 


200 


C0C(CHa)8 


C0C(CHa)3 


CH2COOCHS 


191 


201 


C0C(CHa)8 


C0C(CH3)a 


CHsCHsOH 


192 


202 


C0C(CHa)3 


COG(CHs)s 


CH3CHO 


193 


203 


COCHiCHa 


COCH2CUS 


(CHa)iCOOCH8 


194 


204 


COCH3 


COCHs 


(CHa)sCON(OCHa)CHs 


195 


205 


C0C(CHa)8 


COC(CH3)3 


(CH2)2CON(OCHa)CH3 
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OUble 12 
CpC{CH3)3 

OS S 1| 

" COC(CHa)a 



Example Compound 1^4 bb 

No. No. 



11 206 (CH^£NH(CH:D2CH3 



12 207 (CHsy2N(CH2CHa)i 



13 208 CHsNHCOOC(CHs)s 



14 209 (CH2)2NHCOOC(CHa): 



15 210 (CH^hHEz 



16 211 (CHs>sNHCOCHs 



17 212 (CHi)zNHC00C(CHa)3 



18 213 (CHs)2NH2 



19 214 (CHi)aNHS02N(CHa)3 



20 215 (CHa)sNHSOiNHa 



21 216 CHaNHa 



22 217 CH2N(CHa)3 




PCH20CH3 
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Enample 
No. 


Compoond 
No. 


R» 




R» 




23 


218 


H 


C0C(CH!i)3 


C0C(CHa)3 


S03(CH2)3a 


24 


219 


H 


C0C(CHa}8 


C0C(CHa)3 


S03(GH2)sN3 


25 


220* 


H 


COC(CHs)3 


C0C(CHa)3 


S02(CH3)3NH2 


26 


221 


H 


C0C{CH3)s 


C0C(CHa)8 


S02(CH2)sNHs 


27 


222 


H 


H 


C0C(CHs)3 


COOC(CH3)3 



28 



29 



30 



223 



224 



225 





C0C(CH8)8 



COC(CHa}s 



C0C(CHa)3 



COOC(CH3)8 



S0sCH=CH2 



SOe(CH8)zNH9 



31 


226 


H 


C0C(CHa)3 


C0C(CHa)3 


S02(CHs)sNH(CH3)30H 


32 


227 


H 


COCCCHs^s 


COC(CH3)8 


SOa(CH^3NHCH2CHs 


33 


228 


H 


COC(CH3)3 


COCHs 


S0z(CHs)2NHs 


34 


229* 


H 


COC(CHs)s 


COCHs 


S03(CHs)8NH3 


36 


230 


H 


COC(CH3)3 


COCHs 


S02(CHii)2NHC(CHsOH)2CH8 


36 


231 


H 


COCHs 


COCHs 


C00C(CH3)3 


37 


232 


H 


H 


COCHa 


C00C(CHa)a 


38 


233 




0 


COCHs 


C00C(CHs)s 


39 


234 




O 


COCH8 


S02CH=CH2 



Compounds 221 and 229 are hydrochlorides of Compounds 220 and 228. refipectively. 
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Ikble 13 (Continued) 



i3 



R^5 




Example Goao^iannd 
No. No. 



Rs 



40 



235 




COCHs 



S02(CH2)sNH2 



41 



42 



236 



237 




C0CH8 



H COC(CHa}a C0C(CHa)3 



S02(CHs)sN(CH3}2 



SOs(Cm3N(CHa)3 



43 



238" 



H C0C(CHa)8 C0C(CHa)3 



S03(CHs)8N(CHa)fi 



44 



239 




COCHa 



S03(CHs>3Cl 



45 



240 




COCHa 



SOa (CH2)aN8 



46 



47 



241 




COCHs 



242 H C0C(CHa)8 cOCHa 



SOa(CHa)aNHa 



C00C(CHa)8 



48 



243 



H C0C(CHa)8 COCHa 



H 



49 



244 H C0C(CHa)3 COCHa 



SOa(CH2)8Cl 



50 



245 H COC(CHa>s COCHa 



SOa (CH8)3N3 



51 



246 



H C0C(CHs)3 COCHs 



SOs (CHs)3NH3 



62 



247 




COCHa 



S03(CHa)8N(CHs)i 



63 



54 



248 



249 




COCHa 



H C0C(CHa>a COCHa 



S02(CH2)3NHCHsCH3 



S02(CH3)aN(CHa}i 



0 Compound 238 is hydrochloride of Compound 237. 
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Table 13 (Coatinued) 




5^ 



R2 



Example Componad i^i 
No. No. 



R* 



65 



260 



H 00C(CHa)3 GOC(CHa>s SOa(CH<)2N(CH9CH>OCIIs)a 



66 



261 



H COC(CH3)3 COC(CH3)3 



S03(CH8)2NHCH2CF3 



67 



252 



H COC(CH3)3 COC(CH3)3 



O2 



N 

H 



68 



253* H C0C(CHa)8 COC(CH;j)s 



0^ A 



69 



60 



264 



255 



H COC(CHa)s COC{CH3)3 



H C0C(CHa)3 C0C(CHi)3 



O2 



N 



A 



CH3 



SO>(CHs)3N(CH2CHa}3 



61 



62 



63 



64 



256 



267 



268 



259 



H COC(CHa)s C0C(CHs)3 



H C0C(CHs)3 C0C(CHs>3 



H COC(CH3)3 COC(CHs)s 



H COC(CH8)3 C0C(CHa)8 



O2 



O2 
S 



02 



N 

O^CHa 



H 
O 

O CH3 

H « CH3 

O CH3 



02 



O^CH3 



') Compouad 253 is hydcocliloride of Compound 252. 
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10 



15 



20 



25 



30 



35 



40 



45 



Table 13 (Contiiiudd} 




SO 



No. 


Compound 
Mo. 






R3 




65 


260 


H 


COC(CH«)s 


C0C(CH3)s 


O2 H 


66 


261 


H 


C0C(CHs)8 


COC(CH«)a 


SOa(CH!0aN(CHaCH8)3 


67 


262 


H 


OOC(GHa)a 


COC(CH3}3 


S0s(CH2)iNHCH3CH(CHa)2 


68 


263 


H 


CX)C(CH3)a 


COC(CH3)3 


SOs(CH^2NH(CH^3CHs 


69 


264 


H 


CX)C(CHa)8 


COC(CHa)a 


S03(CH2)2N(CH3)CHsCH3 


70 


265 


H 


COC(CHs)a 


COC(CHa)s 


S02(CHi)sNHCHsCN 


71 


266 


H 


COC(CHa)s 


COC(CHa}s 


SOsNHt 


72 


267 


H 


C0C(CHs)3 


COC(CHs}a 


SO«N(CH3)s 


73 


268 


H 


COC(CHa)a 


C0C(C£U}3 


SOa(CHt)sNHCHaCOKHs 


74 


269 


H 


C0C<CHa}8 


COCHs 


S02(CH3)2NHCH3COOCHs 


75 


270 


H 


COC(CHa)a 


COCHs 


S03(CH2}2NH(CH2)2COOCH2CH8 


76 


271 


H 


COC(CH3)3 


COCHa 


S03(CH3)2NHCH2COOH 


77 


272 


H 


COC(CHa)a 


COCHs 


S09(CHs)2NH(CHs)sCOOH 


78 


273 


H 


C0C(CHa)8 


C0C(CHs)3 


S02(CHs}2NHa 



55 
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Table 13 (Continued) 




5k 



r2 



Example Compound gi 
Na No. 



79 



274 



H COC(CH8)9 C0C(CHa>9 



? ^ X U 0.9^ 



O CHa 



80 



276 H C0C(CH3)a COC(CHa>a 



S03(CHz)aNHC0CHsNH2 



81 



276* 



H C0C(CHa)3 CCKXCHaH 



S02(CH3)2NHCOCH2NH8 



82 



83 



277 



278 



H COC(CHa)a C0C(CHa)8 



H C0C(CHa)8 COC(CHa)a 



02 



N 
H 




XCHa 
>CH3 



S02(CH2)2NHCO(CH^NHs 



84 



85 



279 



280 




COCHa 



COCHs 



CCX)C(CHa)a 



H 



86 



87 



88 



89 



281 



282 



283 



284 





COCHs 



COCHa 



H COC(CH3)3 COCHa 



H COC(CH8}3 C0C(CH3)8 



S02CH=CH2 



02 



N 
H 



O2 



02 



H 




*) Compound 276 is hydrochloride of Compound 276. 
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mie 14 



10 



R4dN^ N-N , 



6 



Example Conqioiuid j^i 
No. No. 



R8 



R^ 



15 



90 



91 



285 



286 



H 



H 




COCHa 



COCHa 



COOC(CH3>5 



COOC(CH3>3 



H 



H 



20 



92 



287 




COCHa 



H 



H 



[0086] Bioloigicai activities of a typical Compound (!) (Compound 1) will be specifically explained by the following test 
25 examples. 

Test Example 1 : Test for mitotic accumulation effect 

[0087] The test for mitotic accumulation effect was can-led out by referring to the literature [Nature, Vol^392, p.300 
30 (1998)]. Human colon carcinoma HCT 116 cells were cultured far 17 hours in the presence of Compound 1. Hoechst 
33342 {Sigma Aldrich, Catalog No. &-2261) was added to the cells at a final concentratbn of 10 |xmol/L, and the cells 
were left for 10 minutes to visualize chromosomes. Fluorescence and phase contrast images were observed using an 
inverted fluorescence microscope {NIKON CORP., Catalog No. TE300}. Rounded cells with condensed chromosomes 
were regarded as mitotic cells. Mitotic index was expressed as the percentage of mitosis in total oelis measured. The 
35 mitotic Index of untreated cells was approximately 5%, whilst the mitotic index Increased by the representath^ Compound 
1 in a concentration-dependent manner, and at the concentration of 3 p.mol/L. the mitoUc index was approximately 70%. 
Further, the localization of the condensed chromosomes was different from that of the cells which is accumulated In the 
mitotic phase by the treatment of microtubule acting agent, and the characteristic phenotype that the localization of the 
Dondensed chromosomes distributed In a circular shape in the calls was observed. 
40 [0088] The above result suggested that Compound 1 was a different dass of mitotic phase acting agent from the 
microtubule acting agent. 

Test Example 2: Analysis of a mitotic phenotype by immunocytochemistry 

45 [0089] Analysis of a mitotic phenotype using immunohistochemistry was carried out by referring to the literature [On- 
cogene, Vol. 19, p.5303 {2000)]. IHuman lung cancer A549 cells were cultured for 17 hours in the presence of Compound 
1. The cells were washed with phQsphate4)uffened saline {PBS) and then treated with cold methanol at -20^C for 1 
minute to fix the cells. The cells were washed with PBS and then permeabllized with PBS containing 0.2% Triton>Xfor 
15 minutes. After washing with PBS, the cells were blocked for 30 minutes with a blocking solution pBS containing 1 % 

so fetal bovine serum] and allowed to react for 30 minutes with a prinvary antibody solution (blocking solution containing 
0.2% monoclonal mouse anti-a-tubulin (Sigma Aklrich, Catalog No. T-9026) and 0.2% rabbit anti-Y-tubulin (Sigma 
Akirich, Catalog No. T-3559). After washing with PBS, the cells were allowed to react for 30 minutes with a secondary 
antibody solution (a blocking solution containing 0.025% Alexa Fluor 546-con]ugated anti-mouse IgG antibody (Molecular 
Probe. Catalog No. A-1 1030), 0.5% Alexa Fluor 488-conjugated anti-rabbit IgG antibody (Molecular Probe, Catalog No. 

55 A- 1 1034) and 1 \uncUL Hoechst 33342) to visualize microtubules, centrosomes and chronrtosomes. Mitotic phenotypes 
were observed under the inverted fluorescence microscope. The cells accumulated in mitosis by Compound 1 showed 
characteristk: phenotypes of monastral microtubule arrays, monopolar spindles, and circulariy distributed localization of 
chromosomes. These mitotic phenotypes are the same as those of cells treated with neutralizing antibodies for EgS 
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described in the literature (Cell, Vol. 83, p.1159 (1995)] oran Eg5 specific inhibitor, monastrol [Science. Vol. 286, p.971 
(1999)]. 

[0090] The above results suggested that the representative Compound 1 inhibited Eg5. 
5 Test Example 3: Eg5 enzyme inhibition test 

[0091] A full length recombinant human EgS protein was prepared by referring to the literature [Cell, Vol. 83, p.11S9 
(1995)]. The Spodoptera frugiperda (Sf) 9 Ins^ cells were infected with a baculovirus expressing a full length human 
Eg5 fused with a His tag at the N-tenminus, and cultured. Then the culture medium was centrifuged to collect cell pellets. 
10 The ceU pellets were suspended in a buffer, and the suspension was centrifuged to recover the supernatant. The 
supematant was passed through a nickel agarose column to obtain the Eg5 fused with a His tag at the N-termlnus as 
a partially purified sample. 

[0092] Measurement of the ATPase activity of Eg5 was carried out by referring to the literature [EM60 Journal. Vol. 
13, p.751 (1994); Proc. Natl. Acad. Sd. USA, Vol. 89. p.4884 (1992)]. A reaction soluUon was prepared which consisted 

IS of 25 mmol/L plperazine N.N •bis(ethanesutfbnate) (P1PES)/K0H (pH 6.8), 1 mmol/L ethylene glyco}-bis(2-aminoethyl 
ether)tetraacetic add (EGTA), 2 mmdA. MgC^, 1 mmolA. dithiothreitoi (DTT). 100 »ig/mL bovine semm albumin (BSA). 
5 Minol/L pacIitaxBl, 25 ^g/mL tubulin (Cytoskeleton, Catatog No. TL238), 200 |i.mol/L MESG substrate (2-amlno-6-mer- 
capto-7-m^hylpurine riboside) (Molecular Probes. Catalog Number E-6646). 1 U/mL purine nucleoside phosphorylase 
(Molecular Probe, Catatog No. E-6646) and 12.5 ^/mL of the full length human Eg5 partiaily purified sample. The 

20 reaction solution containing serially diluted Compound 1 was added to each well of a 96-well plate. The enzymatic 
reaction was performed at 30*C for 30 minutes. Absorbanca at 360 nm was measured using a plate reader (Molecular 
Device, SpectraMax 340PC^^) as an index of the ATPase activity. The atisorbance ot)served in the presence of Eg5 
and absence of Compound 1 was defined 1 00%. and the absorbance observed in the absence of both EgSand Compound 
1 was defined 0%. The relative activity was calculated to calculate the IC5Q value. 

25 [0093] Compound 1 inhibited the ATPase activity of EgS in a ooncentiation-dependent manner, and the IC5Q value 
was 2 pjnolA.. 

[0094] From the results of Test Examples 2 and 3. it was shown that Compound 1 has an inhibitory activity against EgS. 
Test Example 4: EgS enzyme inhibition test (2) 

30 

[0095] A recombinant human EgS motor domain protein was prepared by referring to the literature [Biochemistry, Vol. 
35. p.2365 (1996)]. A plasmid expressing the motor domain of human EgS was constructed, and transformed into 
Escheridy'ta coSi BL^I (DE3). The transformant was cuKured at 25''C, and when OD^qq reached 0.74, Isopropyl-^D-thi- 
ogalactQsida was added at a final concentration of 0.5 mmolA.. The transformant was further cultured for 4 hours, and 
35 then the culture medium was centrifuged to collect the cells. The cells were suspended In a buffer and ultrasonfeated, 
and then the sonicated solution was centrifuged to recover the supematant. The supernatant was purified by cation 
exchange column chromatography to obtain a partially purified sample. Furthermore, the partially purified sample was 
purified by gel filtratkin column chromatography to obtain a finally purified sample. 

[0096] Measurement of the ATPase activity of EgS was carried out by referring to the literatures [EMBO Joumal, Vol. 

40 13, p.751 (1994); Proc. Natl. Acad. Sci. USA, Vol. 89, p.4884 (1992)]. The following two kinds of solutions were prepared: 
Solution A consisting of 25 mmol/L piperazine N.N>bis(ethanesutfonate) (P1PES)/K0H (pH 6.6), 1 mmol/L ethylene 
giyco}-bi5(2-aminoethylether)tetraacetic add (EGTA). 2 mmol/L MgCl2. 1 mmol/L dith loth reitol (OTT). 5 ^Lmol/Lpaclitaxel, 
167 iig/mL bovine serum albumin (BSA), 41.7 p.g/mL tubulin (Cytoskeleton. Catatog No. TL238), 333 MESG 
5Ut)strate(2-amino^mercapio-7-methylpurine ritxsslde) (Molecular Prot)es, Catakig Numt)erE-6846). 1 .67 U/mL purine 

45 nucleoside phosphorylase (Molecular Probe. Catalog No. E-6646) and 1.33 pig/mL of the human EgS motor domain 
purified sample, and Solution 6 consisting of 25 mmol/L piperazine N,N'-bis(ethanesulfonate) (PIPES)/KOH (pH 6.6). 
1 mmoI/L ethylene glycol-bis(2-aminoGthyl ether)tetraacetlc acid (EGTA), 2 mmol/L MgClj. 1 mmol/L dithtothreitol (DTT), 
5 fimol/L paclitaxel and 2.5 mmol/L ATP. Solution A was dispensed into each well of a 96-wbI1 plate as 45 portnns. 
Solution B was used to serially dilute a test compound. The diluted test compound solutions in a volume of 30 ftL were 

50 mixed with Solution A added beforehand in each well of the 96-weIl plate to start the enzymatic reaction. The enzymatic 
reaction was performed at SC^C for 30 minutes. Absort)ance at 360 nm, which serves as an index of the ATPase activity, 
was measured using a plate reader(Molecular Device, SpeGtraMax340PC^). The absorbance observed in the presence 
of EgS and absence of the test compound was defined 100%, and the absort>ance observed In the absence of both EgS 
and the test compound was defined 0%. The relative activity was calculated to cak:ulate IC50 value. 

55 [0097] Compounds 1, 95, 97. 100. 104. 107. 111. 134. 152. 154. 171. 174. 176. 210. 221. 238, 264 and the like 
inhibited the ATPase activity of EgS in a concentratiorMiependent manner, and IC5Q values of the compounds were 
found to be 2 lunol/L or bwer. 

[0098] Compound (I) or a pharmaceutically acceptable salt thereof can be administered alone. However, usually. 
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Compound (1) ora pharmaceuticaily acceptable salt thereof is preferably provided in various pharmaceutical preparations. 
Furthermore, these pharmaceutical preparations are used fior animals and humans. 

[0D99] The pharmaceutical preparations according to the present invention may comprise Compound (I) or a phar- 
maceuticaily acceptable salt Uiereof alone as an active ingredient Alternatively, the pharmaceutical preparations may 
5 comprise a mixture of Compound (1) or a pharmaceuticaily acceptable salt thereof with any effective Ingredient used for 
another treatment Furthemnore, these pharmaceutical pieparatkins are prepared by mixing the active ingredtent(s) with 
one or more pharmaceuticaily acceptable carrier(s) and then employing any method well-known in the technical field of 
pharmaceutics. 

[0100] As for administration routes, it is preferred to select the most effective route of administration. Examples of the 
10 administration routes Include oral administration and parenteral administration such as intravenous administration and 
the like. 

[0101] As for the dosage form, for example, tablets, Injections and the like are included. 

[0102] For example, the tablet suitable for oral administration can be prepared wiUi, for example, excipients such as 
lactose and mannitol; disintegrants such as starch; lubricants such as magnesium stearate: binders such as hydroxy- 

15 propytceilulose; surfactants such as a fatty acid esten plasticlzers such as glycerol; and the like. 

[0103] Preparations suitable for parenteral administration preferably comprises of a sterilized aqueous preparatkin 
containing the acthm compound and being isotonic to blood of a recipient. For example, when an Injection Is prepared, 
a solution for injection is prepared by using a earner consisting of a salt solution, glucose solution, a mixture of salt 
solution and glucose solution, or the like. 

20 [0104] Also In these parenteral preparations, one or more kinds of auxiliary components selected from excipients. 
disintegrants, lubricants, binders, surfactants, plastictzers, diluents which are exemplified for the oral administration, 
preservatives, flavors and the like may-be added. 

[0105] Compound (1) or a pharmacologically acceptable salt thereof is generally administered systemically or locally 
in the form of an oral or parenteral preparation when used for the aforementioned purpose. The dose and tiie frequency 

25 of adminisfaation may vary depending on tfie administratton form, tiie age and body weight of a patient, nature and 
severity of the condition to be treated, and the like. When oral administration is performed, generally D.01 to 1 ,000 mg/kg, 
preferably 0.05 to 500 mg/kg per single administration for an adult may be administered once a day or a few times a 
day. When parenteral administration such as intravenous administratbn is performed. 0.001 to 1 .000 mg/kg, preferably 
0.01 to 300 mg/kg, per single administi^tion for an adult may be administered once a day or a few times a day, or may 

^ be continuously administered intravenously for 1 to 24 hours a day. However, the dose and the frequency of administration 
may vary depending on the aforementioned various conditions and the like. 

[0106] The present inventkm will be explained in detail with reference to tiie following examples and reference exam- 
ples. 

[0107] The spectra of proton nuclear magnetic resonance (^H NMR) used In Examples and Reference Examples were 
35 measured at 270 or 300 MHz, and exchangeable hydrogen may not always be dearty observed depending on the 
compound and the measurement conditions. For tiie descriptions of tiie multiplicity of signals, those generally applied 
are used, and the symbol "br" represents an apparent broad signal. 

Best Mode far Carrying out the Invention 

40 

Example 1: Tablets (Compound 1) 

[0108] Tablets having the following compositkin are prepared In a conventional manner. Compound 1 {40 g), lactose 
(286.8 g) and potato starch (60 g) are mixed, and 10% aqueous solution of hydroxypropyteellubse (120 g) is added to 
45 the mixture. This mixture is kneaded, granulated and dried in a conventional manner, and then the granules are sized 
to obtain granules for tablet pressing. Magnesium stearate (1 .2 g) is added to the granules for tablet pressing and mixed. 
Tableting is performed with a tableting machine having a pestle of 8 mm a diameter (Kikusui, RT-15) to obtain tablets 
(containing 20 mg/tablet of active Ingredient). 

SO Formulatksn 



55 



Compound 1 
Lactose 
Potato starch 
i-tydroxypropylcellulose 
Magnesium stearate 



20 mg 
143.4 mg 



30 mg 
6mg 
0.6 mg 



200 mg 
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Example 2: Tablets (Compaund 134) 

[0109] The tablets (oantalning 20 mg/tablet of active ingredient) are obtained by using Compaund 134 (40 g) in the 
same manner as that in Example 1. 

5 

Formulation 



Compound 134 20 mg 

Lactose 143.4 mg 

Potato starch 30 mg 

fHydroxyprapylcellulose 6 mg 

Magnesium stearate 0.6 mg 

200 mg 



Example 3: Tablets (Compound 104) 

[0110] The tablets (containing 20 mg/tablet of active ingredient) are obtained by using Compound 104 (40 g) in the 
same manner as that in Example 1 . 

Formulation 



Compound 104 20 mg 

Lactose 143.4 mg 

Potato starch 30 nrtg 

25 Hydroxyprapylcellulose 6 mg 

Magnesium stearate 0.6 mg 

200 mg 



30 Example 4: Injection (Compound 107} 



[0111] Injection having the following composition is prepared in a conventional manner. Compound 107 (1 g) is dis- 
solved in purified soybean oil. and purified egg yoll^ lecithin (12 g) and glycerin for injection (25 g) are added to the 
solution. This mixture is made to have a volume of 1,000 ml with distilled water for injection, kneaded and emulsified in 
35 a conventional manner. The resulting dispersion is aseptically filtered through a 0.2 p.m disposable type membrane filter 
and then aseptically filled in glass vials In a volume of 2 ml each to obtain Injection (containing 2 mg/vlal of the active 
ingredient). 



Formulation 

40 Compound 107 2 mg 

Purified soybean oil 200 mg 

Purified egg yolic lecithin 24 mg 

Glycerin for injection 50 mg 

Distilled water for injection 1 .72 ml 



45 



2.00 ml 



Example 5: Injection (Compound 104) 

[0112] The injection (containing 2 mg/vial of active ingredient) is obtained by using Compound 104(40g) intiiesame 
. manner as that in Example 4. 



Formulation 

Compound 104 2 mg 

Purified soybean oil 200 mg 

Purified egg yolk lecithin 24 mg 

Glycerin for injection 50 mg 
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10 



15 



20 



Table continued 
Distilled water for injection 1 .72 ml 



2.00 ml 



Example 6: Tablets (Compaund 95) 



[0113] The tablets (containing 20 mg/tablet of active ingredient) are obtained by using Compounds 95 (40 g) in the 
same manner as that in Example 1. 

Formulation 

Compound 95 20 mg 

Lactose 1434 mg 

Potato starch 30 mg 

Hydroxypropylcellulose 6 nr^ 

Magnesium stearate 0.6 mg 



200 mg 



Example 7: Tablets (Compound 100) 



[0114] The tablets (containing 20 mg/tablet of active Ingredient) are obtained by using Compound 100 (40 g) in the 
same manner as that in Example 1 . 

25 

Formulation 

Compound 1 00 20 mg 

Lactose 143.4 mg 

Potato starch 30 mg 

^ Hydroxypropylcellulose 6 mg 

Magnesium stearate 0.6 mg 

200 mg 



Example 6: Tablets (Compound 152) 

[0115] Tlie tablets (containing 20 mg/tablet of active ingredient) are obtained by using Compound 152 (40 g) in the 
same manner as that in Example 1 . 

Formulation 



Compound 152 20 mg 

Lactose 143.4 mg 

Potato starch 30 mg 

Hydroxypropylcellulose 6 mg 

Magnesium stearate 0.6 mg 

200 mg 



Example 9: Injection (Compound 176) 

[0116] Injection having the following composition is prepared in a conventional manner. Compound 176 (1 g) and 
D-nnannltal (5g) are added to distilled water for Injection and mixed, and hydn^chloric acid and aqueous sodium hydroxide 
are added to the mixture to adjust the mixture to pH 6, and then the total volume is made 1 000 mL with distilled water 
for injection. The resulting mixture is aseptically filled in glass vials in a volume of 2 mL each to obtain injection (containing 
2 mg/vial of the active ingredient). 
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10 



15 



Formulation 
Compound 176 2 mg 

OMannitol lOmg 
Hydrochloric add Optimum amount 

Aqueous sodium hydroxide Optimum amount 
OistiHed water for injK:tian Optimum amount 



2.00 mL 



Examples 10: Injection (Compound 174) 



[0117] The injection {containing 2 mg/vial of active ingredient) is obtained by using Compound 174 {1 g) in the same 
manner as that in Example 9. 



Formulation 
Compound 174 2 mg 

D-Mannitol 10 mg 

Hydrochloric add Optimum anwunt 

20 Aqueous sodium hydroxide Optimum amount 

Distilied %vater for injection Optimum amount 

2.00 mL 



25 Example 1 1 (Compound 206) 

« 

[0118] Compound 202 (55.8 mg. 0.143 mmal)obtalned In Reference Example 192 was dissolved in 1 ,2-dlchloroethane 
(5 mL). To the solution was successively added acetic add (0.0450 mL, 0.786 mmol). n-propylamine (0.0538 mL, 0.654 
mmol) and triacetoxy sodium borohydride (130 mg, 0.612 mmol), and the mixture was stin-ed at room temperature for 

30 12 hours. To the reaction mixture was added saturated aqueous sodium hydrogencart>onate (30 mL). and the mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over 
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by pre- 
parative thin layer chromatography (chlorofomVmethanoUconcentrated aqueous ammonia = 1 00/1 0/1 ) to give Compound 
206 (51 .9 mg. 84%). 

35 ESl-MS m/2 865 (2M4^H)^ 

Example 12 (Compound 207) 

[01 19] In a manner similar to that in Example 1 1 . Compound 207 (53.0 mg, 90%) was obtained from Compound 202 
40 (51 .5 mg. 0.132 mmol) obtained in Reference Example 192, acetic acid (0.0460 mL, 0.804 mmol). diethylamlne (0.0690 
mL, 0.667 mmol) and triacetoxy sodium borohydride (115 mg. 0.542 mmol). 
APCI-MS m/z 447 (M+H)\ 

Example 13 (Compound 208) 

45 

[0120] Step 1: 2-Aminoacetophenone hydrochloride (2.93 g. 17.1 mmol) was dissolved in acetonitrile (100 mL). To 
the solution was successively added di-tert-butyl dicarbonate (5,09 g. 22.9 mmol) and 4-dimethylaminopyridine (2.21 g, 
18.1 mmol), and the mixture was stirred at room temperature for 1 0 hours. To the reaction mixture was added saturated 
aqueous ammonium chloride, and the mbdure was extracted with ethyl acetate. The organic layer was washed with 
so saturated aqueous sodium chloride and dried over anhydrous sodium sulfate, and the solvent was evaporated under 
reduced pressure. The residue was purified by silica gel column chromatography (hexane/ethyl acetate = 9/1-hI/I) to 
give 2-(N-tert-butoxycarbonylamino)acetDphenone (865 mg, 21%). 

[0121] Step 2: 2-(N-teft-Butoxycari3onylamino)acetophenone (851 mg, 3.62 mmol) obtained above was dissolved in 
methanol (20 mL). To the solution was added thbsemlcartiazide hydrochloride (1.03 g, 8.04 mmol), and the mixture 
55 was stirred at room temperature for 15 hours. To the reaction mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over anhydrous 
sodium sulfate, and the solvent was evaporated under reduced pressure. The resulting residue was dissolved in dichlo- 
romethane (50 mL), to the solution was added pyridine (1 .75 mL, 21 .7 mmol) and trimethylace^ chloride (2.23 mL, 1 8.1 
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mmol). and the mixture was stirred at room temperature for 16 hours. To the reactbn mixture was added saturated 
aqueous sodium hydrogencartxinate, and the mixture was further stirred at room temperature for 1 hour and then 
extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over 
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified tjy silica 
s gei column chromatography (hexane/ethyl acetate - 9/1-^1) to give Compound 208 (910 mg. 53%). 
APCI^S m/2 477 (M+H)+. 

Example 14 (Compound 209) 

10 [0122] Step 1 : Palladium(ll) acetate (1 25 mg, 0.559 mmol) and triphenylphosph ine (31 7 mg , 1 .21 mmol) were dissolved 
in THF (50 mL). To the solution was successively added N-tert-butoxycartxanyi-P-alanine (2.07 g, 10.9 mmol). phenyl- 
bononic acid (1.61 g, 13.2 mmol), distilled water (0.477 mL. 26.5 mmol) and trimethytacetic anhydride (3.23 mL, 15.9 
mmol), and then the mixture was heated to 60°C and stin^d for 24 hours. The reaction mixture was filtered, then to the 
filtrate was added saturated aqueous sodium hydrogencart)onate, and the mixture was extracted with ethyl acetate. The 

IS organic layer was washed with saturated aqueous sodium chloride and dried over anhydrous sodium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was purified tsy silica gel column chromatography (hex- 
ane/ethyl acetate = 9/1->4/1) to give 2-(N-tert-butoxycarfaony1amIno)ethyl phenyl ketone (1.85 g, 68%). 
[0123] Step 2: 2-(N-tert-Butoxycarbonylamino)ethyl phenyl ketone (513 mg, 2.06 mrodi) obtained above was dissolved 
in methanol (40 mL). To the solution was added thiosemteart)azide hydrochloride (562 mg. 4.40 mmol), and the mixture 

20 was stirred at room temperature for 8 hours. To the reaction mixture was added water, and the mixture was extracted 
wKh ethyi acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over anfiydrous 
sodium sulfate, and the solvent was evaporated under reduced pressure to obtain pale yellow solid (513 mg). 
[0124] A part of the obtained solid (196 mg) was dissolved in dichioromethane (10 mL), to the solution was added 
pyridine (0.300 mL. 3.73 mmol) and trimethylacetyl chloride (0.415 mL, 3.37 mmol). and the mixture was stirred at room 

25 temperature for 22 hours. To the reaction mbcture was added saturated aqueous sodium hydrogencarfoonate. and the 
mixture was further stirred at room temperature for 1 hour, and then extracted with ethyl acetate. The origanic layer was 
washed with saturated aqueous sodium chloride and dried over anhydrous sodium sulfate, and the solvent was evap- 
orated under reduced pressure. The residue was purified by preparative thin layer chromatography (hexane/ethyl acetate 
= 2/1) to give Compound 209 (319 mg, 82%). APCI-MS m/z 491 (M-^H)^. 

30 

Example 15 (Compound 210) 

[0125] Compound 209 (274 mg, 0.557 mmd) obtained in Example 14 was dissohrad in dichksromethana (5 mL), to 
the mixture was added trifluoroacetic acki (1.0 mL), and the mbcture was stirred at room temperature for 3 hours. The 
35 reaction mbcture was evaporated under reduced pressure, and the residue was purified by preparative thin layer chro- 
matography (chlorofomn/methanol/concentrated aqueous ammonia = 100/10/1) to give Compound 210 (252 mg, 90%) 
as trifluoroacetic acid salt. 
APCI-MS m/z 391 (M^H)^. 

^ Example 16 (Compound 211) 

[0126] The trifluoroacetic acki salt of Compound 21 0 (1 03 mg. 0.240 mmol) obtained In Example 1 5 was dissolved in 
aoetonitrile (5 mL), to the solution was sucoesshrely added 4-dimethylaminopyridine (63.0 mg. 0.516 mmol) and acetic 
anhydride (0.0907 mL. 0.960 mmol). and the mbcture was stirred at room temperature for 12 hours. To the reaction 
^ mixture was added saturated aqueous sodium hydrogencartx)nate (30 mL). and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated aqueous sodium chtoride and dried over anhydrous sodium 
sulfate, and the solvent was evaporated under reduced pressure. The residue was purified tiy preparative thin layer 
chromatography (c:hloraforfn/mathanol = 20/1) to give Compound 211 (55.6 mg, 54%). 
APCl-MS m/z 431 (M-H)-. 

so 

Example 17 (Compound 212) 

[0127] Step 1: 1-BrDmo-3-(methaxymethoxy)k>enzene (3.938 g. 18.14 mnral) prepared from 3'bromophenol by the 
method described in Shin-Jikken-Kagaku-Koza (New Experiment Chemistry Lecture) Vol. 14, p.568 (Mamzen, 1978) 
5S was dissolved in tetrahydrofuran (8 mL). and to the solution was gradually added a 1.56 mot/L solution of n-butyi lithium 
in hexane (12.2 mL. 19.0 mmol) under cooling at-78"C. Subsequently, to the mixture was added THF (1 6 mL). and then 
the mixture was stirred at the same temperature for 30 minutes. The reaction mixture was gradually added to tert-butyl 
[2-(N-methoxy-N-methyk:arbamoyl)ethyI]cart)amate (this compound is prepared by condensation of ^^tert-butaxycari>- 
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anyl-P-alanine and N.O-dimethylhydroxylamine hydrochloride) (2.010 g, 8.653 mmol) dissolved in THF (10 mL) at-ld'^C. 
The mixture was stirred at the same tempeiature for 1 hour, then to the mixture was added water and saturated aqueous 
ammonium chlorMe, and the mixture was extracted with ethyi acetate. The organic iayer was washed with saturated 
aqueous sodium chloride and dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced 
5 pressure. The residue was purified by silica gel column chromatography (ethyl acetate/n-hexane = 1/4) to give tert-butyl 
{3-(3-(mBthoxymethoxy)phenyl]-3-axoprapyl)carbamate (1.568 g. 59%). 
APCI-I\4S m/z 310 (Mf H) 

[0128] Step 2: In a manner similar to that in Step 1 of Reference Example 1 90, crude 3'-(methoxymethoxy)-3-<tert-bu- 
toxycart}onylamino}prof^ophenone=lhiosemicart>azone (1.355 g) was obtained from tert-butyl {3-[3-(methoxymeth- 
f 0 oxy)phenyf}-3-oxopropyl}carbamate (1 .406 g, 4.546 mmol) obtained atMve and thiosemicarbazide hydrochloride (1 .1 31 
g, 8.864 mmoi). 

[0129] Step 3: In a manner similar to that in Step 2 of Reference Example 190, Compound 212 (1.01 g, 41%far the 
two steps) was obtained from crude 3'-(methoxyrnethoxy)-3-{tert-butoxycarbonylamino)propiophenone=thiosemicarba- 
zone (1.32 g) obtained above, trimethylaeetyl chloride (2.55 mL. 20.7 mmol) and pyridine (2.10 mU 26.0 mmol). 
15 1H MMR (270 MHz, CDCI3) 5 (ppm): 1.29 (s. 9H). 1.32 (s. 9H). 1.44 (s, 9H). 2.47 (m. 1H). 322 (m. 2H), 3.45 (s. 3H). 
3.71 (m. 1H). 4.62 (m. 1H), 5.14 (m. 2H). 6.87-6.98 (m, 3H), 7.25 (m. 1H), 7,86 <s, 1H). 
APCI-MS m/z 549 (M-H)\ 

Example 18 (Compound 213) 

20 

{0130] Compound 212 (502 mg, 9.12 mmoQ obtained in Example 17 was dissolved in dichlofDmethane (5 mL), to the 
solution was added trifluoroacetic acid (10 mL), and the mixture was stin-ed at room temperature for 30 minutes. The 
reaction mixture was concentrated under reduced pressure, to the resulting residue was added saturated aqueous 
sodium hydrogencartxinate. and the mixture was extracted with a mbced solvent of ethyl acetate and methanol. The 
25 organic layer was washed with saturated aqueous sodium chlonde and dried over anhydrous sodium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was triturated with a mixed solvent of ethyl acetate and 
diisopropyl ether lo give Compound 213 (334 mg, 90%). 

^HNMR(270MH2:, DMSO-d6)5(ppm): 1.15 (s. 9H), 1.22 (s,9H). 2.25 (m.1H). 2.44 (m. 1H), 2.8 1-3.05 (m,2H). 6.57-6.70 
(m, 2H), 6.62 (s. 1H), 7.11 (dd, J = 7.6, 8.2 Hz, 1H). 9.40 (br. 1H). 
30 APCI-MS m/z 407 (M+H)^ 

Example 19 (Compound 214) 

[0131] The compound in a free form (50 mg. 0.13 mmol) prepared by treating Compound 210 obtained in Example 
35 15 with saturated aqueous sodium hydrogencartranate was dissolved In dichbromethane (1 mL), to the solution was 
added triethyiamlne (0.072 mL. 0.52 mmoQ and dimethyfsulfamoyt chloride (0.028 mL. 0.26 mmol). and the mixture was 
sUn-ed at room temperature for 2 hours. To the reaction mixture was added dichloromethane (1 mL), and the mixture 
was further stirred for 3.5 hours. Then, to the reaction mixtura was added water, and the mixture was extracted with 
chloroform. The organic layer was washed with saturated aqueous sodium chloride, dried over anhydrous sodium sulfate 
40 and concentrated under reduced pressure. The residue was purified by preparative thin layer chromatography (chloro- 
fomVmethanol = 6/1) to give Compound 214 (44 mg, 69%). 

1H NMR (300 MHz. CDCI3) 5 (ppm): 1.30 (s. 9H). 1,32 (s, 9H). 2.56 (m. 1H), 2.818 (s. 3H), 2.820 (s. 3H). 3.1 7 (m, 1H), 
3,37 (m. 1H). 3.55 (m, 1H), 4J27 (brt, J= 6.3 Hz, 1H), 7.21-7.37 (m. 5H), 7.93 (brs. 1H). 
APCI^S niz: 496 (M-H). 

45 

Example 20 (Compound 215) 

[0132] The compound in a free form (63 mg, 0.16 mmol) prepansd t)y treating Compound 210 obtained In Example 
15 with saturated aqueous sodium hydrogencarbonate was dissolved in DMF (1 mL), to the solution was added sulfomoyi 

so chloride (57 mg, 0.49 mmol) and triethylamine (0.090 mL, 0.65 mmol), and the mixture was stirred at room temperature 
for 21 .5 hours. To the reaction mixture was added water, and the mixture was extracted with a mixed solvent of chloroform 
and methanol. The organic layer was washed with saturated aqueous sodium chloride, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The residue was purified by preparative thin layer chromatography 
(chtoroform/methanol = 6/1) lo give Compound 215 (14 mg. 18%). 

S5 APCI^S m/z: 470 (M+H)*. 
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Example 21 (Compound 216) 

[0133] Compound 208 (3.13 g, 6.57 mmal) prepared in Example 13 was added to 4 mol/L hydrogen chloride-ethyl 
acetate (30 mL). and the mixture was stirred at room temperature for 1 hour. The reaction mixture was concentrated 
5 under red uced pressure, and then the residue was triturated with ethyl acetate togive Compound 21 6 (2.80 g. quantitative) 
as hydrochloride. 

NMR (270 MHz. DMSO-£%) 5 (ppm): 1.17 (s, 9H), 1.32 (s. 9H). 4.06 (d. J= 13.7 Hz. 1H). 4.21 (d, J= 13.7 Hz. 1H). 
7.20-7.44 (m. 5H), 8.30 (brs. 3H), 11.17 (s, 1H). 

10 Example 22 (Compound 217) 

[0134] Hydrochloride of Compound 216 (40 mg, 0.097 mmal) prepared In Example 21 was suspended in 1 ,2'dlchlo> 
roethane (1 mL), to the suspension was added 37% aqueous formalin (0.080 mL) and triacetoxy sodium t>orohydride 
(100 mg. 0.472 mmol). and the mixture was stirred at room temperature for 2.5 hours. To the reaction mixture was added 
IS saturated aqueous sodium hydrogencarfaonate, and the mixture was extracted with chloroform. The organic layer was 
washed with saturated aqueous sodium chloride, dried over anhydrous sodium sulfate and ooncentrated under reduced 
pressure. The residue was purified by preparative thin layer chromatography (chloroform/methanol = 20/1) to give 
Compound 217 (27 mg. 69%). 

^H NMR (270 MHz. CDCI3) 5 (ppm): 1.28 (s. 9H), 1.31 (s, 9H), 2.43 (s. 6H). 3,31 (d. J= 14.3 Hz. 1H), 3.88 (d. J:= 14.3 
20 Hz. 1H). 7.06-7.65 (m. 5H), 7.88 (s. 1 H). 
APCl-MS mfz. 405 (Mi-H)\ 

Example 23 (Compound 218) 

2S [0135] Hydrochloride ofCompound 216 (2.80 g. 6.78 mmal) obtained in Example 21 was suspended In dichloramethane 
(50 mL). to the suspension was add^ triethylamine (3.80 mL. 27.3 mmal) and 3-chloropropanesulfonyl chloride (1.24 
mL, 10.2 mmol) under ice cooling, and the mixture was stirred at the same temperature for 20 minutes. To the reaction 
mixture was added water and 1 nnol/L hydrochbric acid, and the mixture was extracted with chloroform. The organic 
layer was successively washed with saturated aqueous sodium hydrogencarbonate and saturated aqueous sodium 

30 chloride, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was triturated 
with a mixed solvent of diisopropyl ether and ethyl acetate to give Compound 218 (3.01 g. 86%). 
ES^MS miz: 515. 517 (M-H). 

Example 24 (Compound 219) 

35 

[0136] Compound 218(3.01 g, 5.62 mmol) obtained in Example 23, sodium iodide (17.50 g, 116.8 mmol) and sodium 
azide (3.60 g, 58.5 mmol) were suspended in DMF (50 mL), and the mixture was stirred for 4 hours at SO'C. To the 
reaction mixture was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated aqueous sodium chloride, dried over anhydrous sodium sulfate and concentrated under raduoed prassure. 
40 The residue was triturated with diethyl ether to give Compound 21 9 (2.29 g. 75%). 
APCI-MS m/r. 524 (M+H)*. 

Example 25 (Compound 220) 

45 [0137] Compound 219 (2.29 g. 4.37 mmol) obtained in Example 24 was dissolved in THF (75 mL), to the solution was 
added water (15 mL) and triphenytphosphine (1 .73 g, 6.60 mmol). and the mixture was stirred at room temperature for 
20 hours. The reaction mixture was concentrated under reduced pressure, and the residue was triturated with diethyl 
ether and then with ethyl acetate to give Compound 220 (1 .74 g. 80%). 

1H NMR (300 MHz. CDCI3) 5 (ppm): 1 .29 (s. 9H). 1.33 (s. 9H), 1.96 (m, 2H). 2.85 (t. J= 6.6 Hz. 2H). 3.19 (t, 7.5 Hz, 
so 2H), 3.99 (d, 13.7 Hz, 1H). 4.61 (d. 13.7 Hz. 1H), 7.24-7.39 (m. 5H). 
APCl-MS m/z: 498 (M+H)''. 

Example 26 (Compound 221) 

55 [0138] Compound 220 (452 mg, 0.909 mmol) obtained in Example 25 was suspended in ethyl acetate (10 mL). to the 
suspension was added 4 mol/L hydrogen chloride-ethyl acetate (0.5 mL) under ice cooling, and the mixture was stirred 
atthe same temperature for 30 minutes. The reaction mixture was concentrated under reduced pressure, and the residue 
was triturated with diethyl ether and then crystallized from ethyl acetate and n-hexane to give Compound 221 (431 mg, 
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89%) as hydrochioride. 

1H NMR (270 MHz, CDCy S (ppm): 1.26 (s. 9H). 1.30 (s, 9H), 2.24 (m, 2H). 3.11 {m, 2H). 3.30 (m, 1H). 3.45 (m. 1H). 
4.01 (d. 13,7 Hz. 1H). 4.63 (d. > 13.7 Hz, 1H), 6.00 {br. 1H). 7.18-7.41 (m. SH). 8.46 (br, 1H). 

s Example 27 (Compound 222) 

[0139] Compound 208 (3.72 g, 9.48 mmol) prepared in Example 1 3 was dissolved In tert-butanol (1 50 ml) and aqueous 
hydrachlodc add^dium acetate (pH = 3; 50 mL). To the solution was added sodium borohydiide (3.6 g, 94.8 mmol) 
at room temperature, and the mixture was stirred at 50°C for 1 hour. To the reaction mixture was added acetic add (5.4 
10 mL), and the mixture was stirred at room temperature for 30 minutes. Then, to the mixture was added water, and the 
mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was resiurrled in hexane to give 
Compound 222 (3.10g, 99%). 
APCI-WS fftfz: 393 (IVI+H)^. 

15 

Example 28 (Compound 223) 

[0140] Compound 222 (103 mg. 0.262 mmol) obtained in Example 27 was dissolved in dichloromethane (2 mL), to 
the solution was added pyridine (0.055 mL, 0.68 mmol) and 4-bromobutyryl chloride (0.076 mL. 0.66 mnrxii), and the 

20 mixture was stirred at room temperature for 3 hours. To the reaction mbcture was added water, and the mbcture was 
extracted with ethyl acetate. The organiclayer was washed with saturated aqueous sodium chloride, dried over anhydrous 
sodium sulfate and concentrated under reduced pressure. The residue was dissolved in dimethyl sulfoxide (DMSO) (1 
mL), to the solution was added sodium acetate (63 n>g, 0.77 mmol). and the mixture was stirred for 12 minutes with 
gradually heating fram room temperature to 100X. After the reaction mixture was left to cool, then to the mixture was 

^ added water, and the mbcture was extracted with ethyl acetate. The organic layer was washed with saturated aqueous 
sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was 
purified by preparative thin layer chromatography (chiorofomVmethanol - 40/1) to give Compound 223 (91 mg, 75%). 
APCI-MS n^z: 461 (M+H)*. 

30 Example 29 (Compound 224) 

[0141] Compound 223 (79 mg. 0.17 mmol) obtained in Example 28 was added to 4 mol/L hydrogen chloride-ethyl 
acetate (1 mL), and the mixture was stirred at room temperature for 30 minutes. The reaction mixture was concentrated 
under reduced pressure, and then the residue was dissolved in dichloromethane (1 mL). To the solution was added 

35 triethyiamlne (0.086 mL, 0.62 mmol) and 2-chioraethanesuifbnyl chloride (0.025 mL, 0.24 mmol) under Ice cooling, and 
the mixture was stirred at the same tempereture for 30 minutes. To the reaction mixture was added water and 1 mol/L 
hydrochloric add. and the mixture was extracted with chloroform. The organic layer was successively washed with 
saturated aqueous sodium hydrogencartxinate and saturated aqueous sodium chbrlde, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The residue was purified by preparative thin layer chromatography 

40 (chlorufbrm/methanot 30/1 ) to give Compound 224 (57 mg. 74%). 
APCI-MS m/z: 451 {M+H)+. 

Example 30 (Compound 225) 

^ [0142] Compound 224 (56 mg, 0.12 mmol) obtained in Example 29 was added to 7 mol/L ammonia-methanol (1 mL) 
at room temperature. After 16.5 hours, the reaction mixture was concentrated under reduced pressure. The residue was 
purified by preparative thin layer chromatography (chloroform containing ammonia/methanol/chlorofbrm = 1.8/0.2/1) to 
give Compound 225 (31 mg, 53%). 

1H NMR (270 MHz. CDCy 5 (ppm): 1 .34 (s. 9H), 2.15-2.32 (m. 2H). 2.52-2.65 (m. 2H), 3. 16 (m. 4H). 3.90^.02 (m. 2H), 
so 4.01 (d. J=^ 13.3 Hz. 1H). 4.60 (d, J= 13.3 Hz. 1H), 5.41 (br. 1H). 7,22-7.40 (m, 5H). 
APCI-MS m/z: 468 (M+H)*. 

Example 31 (Compound 226) 

ss [0143] Compound 220 (16.6 mg, 0.0334 mmol) obtained in Example 25 was dissolved in a mixed solvent of dichlo- 
romethane (0.5 mL) and methanol (0.2 mL). to the solution was add^ glycol sulfite (0.005 mL, 0.07 mmol). and the 
mixture was stirred at room temperature for 21 hours. To the reaction mixture was added OMF (0.5 mL) and glycol sulfite 
(0.010 mL. 0.13 mmd), and the mixture was stirred at 90'C far 7.5 hours. Then, to the mixture was added water, and 
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the mixture was extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride, 
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by preparative 
thin layer chromatography (chloroform containing ammonia/methanol = 9/1 ) to give Compound 226 (4.7 mg, 26%). 
''H NMR (300 MHz, CDCI3) 5 (ppm): 1,29 (s, 9H). 1.33 (s, 9H). 1 .99 {m, 2H). 2.74-2.64 (m, 4H). 3.18 (t, J=7A Hz. 2H), 
5 3.65 (t. J= 5.0 Hz. 2H), 3.99 (d. J= 13.7 Hz. 1H). 4.58 (d. J= 13.7 Hz, 1H). 7.23-7.40 (m. 5H). 
APCi-MS m/z: 542 (M+H)+. 

Example 32 (Compound 227) 

10 [0144] Compound 220 (19 mg. 0.038 mmoO obtained in Example 25 was dissolved in THF (0.5 mL), and to the solution 
was added acetaldehyde (0.011 mL. 020 mmol). The mixture was stlmed at room temperature tor 3 hours, then to the 
mixture was added sodium bonohydride (4.5 mg. 0.12 mmoi), and the mixture was stimed lor 18 hours. To the reaction 
mixture was added water, and the mixture was extracted with chloroform. The organic layer was washed with saturated 
aqueous sodium chloride, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue 

15 was purified by preparative thin layer chromatography (chlorafbrm containing ammonia/methanol = 20/1 ) to give Com- 
pound 227 (6.5 mg. 32%). 

^H NMR (300 MHz. CDCI3) 5 (ppm): 1.26 (m, 3H). 1,29 (s. 9H). 1.35 (s, 9H). 2.20 (m, 1H), 2.30 (m, 1H). 2.64-3.32 (m, 
6H). 3.64 (br. 1H). 4.02 (d. J== 13.9 Hz, 1H), 4.61 (d. J= 13.9 Hz. 1H). 5J25 (br. 1H). 7.23-7.40 (m. 5H), 8.01 (m, 1H). 
APCI-MS mfz. 526 (M+H)*. 

20 

Example 33 (Compound 228) 

[0145] Compound 170(51 mg. 0.12 mmol) prepared in Reference Example 161 was added to 7 mol/Lammonia-meth- 
and (1 mL). and the mixture was stirred at room temperature for 18.5 hours. Further, to the reaction mixture was added 
25 7 mol/L ammonla-methanot (1 mL), and the mixture was stirred at room temperature for 24 hours and then concentrated 
under reduced pressure. The residue was purified by preparative thin layer chromatography (chiorDfbrm/methanol = 
6/1) and then triturated with diisopropyl ether to give Compound 228 (26 mg. 49%). 

^H NiMR (300 MHz, CDCI3) 6 (ppm): 1.27 (s. 9H). 2.32 (s. 3H). 3.16 (brs, 4H). 3.98 (d. J= 13.8 Hz, 1H), 4,58 (d, J= 13.8 
Hz. 1H). 7.26-7.42 (m. 5H). 
30 APCI-MS mfe: 442 (M+H)*. 

Example 34 (Compound 229) 

[0146] In a manner similar to that in Example 26, Compound 228 (1 81 mg, 0.41 0 mmol) prepared in Example 33 was 
35 treated with 4 mol/L hydrogen chloride-ethyl acetate (0.6 mL) to give Compound 229 (hydrochloride of Compound 226, 
184 mg. 94%). 'H NMR (270 MHz, DMSO-cy 6 (ppm): 1 .15 (s, 9H), 2.23 (s. 3H). 3,15 (m, 2H). 3.34 (m. 2H). 3.95 (d, J= 
13.8 Hz, 1H), 4.38 (d. J= 13,8 Hz, 1H), 7.22-7.40 (m, 5H). 8.50 (br. 3H). 

Example 35 (Compound 230) 

40 

[0147] Compound 170 (51 mg. 0.12 mmol) prepared in Reference Example 161 was suspended in acetonltrile (1.5 
mL), to the suspension was added 2-amlno-2-methyi~1 .3-propanedial (258 mg, 2.45 mmol), and the mixtune was stirred 
at room temperature for 21 hours. To the reaction mixture was successively added acetonltrile (2 mL) and water (0.6 
mL), and the mixture was stirred for 4 days. Then, to the mixture was added water, and the mixture was extracted with 
^ chloroform. The organic layer was washed with saturated aqueous sodium chloride, dried over anhydrous sodium sulfate 
and concentrated under reduced pressure. The residue was purified by preparative thin layer chromatography (chloroform 
containing ammonia/methanol = 9/1) and then triturated with diisopropyl ether to give Compound 230 (31 mg, 49%). 
APCI-^iS m/z. 530 (Mi-H)\ 

50 Example 36 (Compound 231 ) 

[0148] 2-(tert-Butoxycartonylamlno)acetophenone=thiosemicart>azQne (2.91 g, 9.44 mmol) was added to ac^ic an- 
hydride (30 mL). and the mucture was stirred at 130X for 5 minutes and subsequently at 70*'C for 1 hour. The reaction 
mixture was left to cool and Uien tritureted with a mixed solvent of diisopropyl ether and n-hexane to give Compound 
55 231 (2.06 g. 56%). 

APCI-MS n^z: 393 (M+H)+. 
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Example 37 (Compound 232) 

[0149] Compound 231 (2.01 g. 5.12 mmol) obtained in Example 36 was dissolved in acetonitrile (20 mL), to the solution 
was added hydrazine monohydrate (6.0 mL, 0.16 mol), and the mbdure was stirred at room temperature forS hours. To 
s the reaction mixture was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated aqueous sodium chloride, dried over anhydrous sodium sulfate and concentrated under leduced pressure. 
The residue was purified by using a parallel 12-5ystem preparative chromatography apparatus (Hi-Flash™ column, 
Yamazen, hexane/ethyl acetate = 2/3) to give Compound 232(1.42 79%). 
APCi-MS mfz: 351 (M+H)*. 

10 

Example 38 (Compound 233) 

[0150] In a manner similar to that in Example 26. Compound 232 (1.01 g. 2.88 mmol) obtained in Example 37 was 
allowed to react with 4<bromobutyryi chloride (0.840 mL. 7.24 mmol) in the presence of pyridine (0.585 ml... 7.23 mmof) 
15 followed by treating with sodium acetate (608 mg, 7.41 mmol) in DMSO (20 mL) to give Compound 233 (0.99 g, 82%). 
APCI-MS m/T. 419 (M+H)*. 

Example 39 (Compound 234) 

20 [0151] In a manner similar to that In Example 29. Compound 233 (503 mg, 1 .20 mmol) obtained in Example 38 was 
treated with 4 mol/L hydrogen chloride-ethyl acetate (6.0 mL) and then allowed to react with 2-chloroethanesulf6nyl 
chloride (0.377 mL, 3.61 mmol) in the presence of triethylamine (1.34 mL, 9.61 mmol) to give Compound 234 (126 mg, 
26%). 

APCI-IWS mfz: 409 (M+H)+. 

25 

Example 40 (Compound 235) 

[0152] In a manner similar to that in Example 33. Compound 234 (40 nr)g, O.C^ mmol) obtained in Example 39 was 
allowed to react with 7 mol/L ammonia-methanol (3 mL) to give Compound 235 (14 mg, 34%). 
30 1H NMR (300 IVIHz, CDCI3) 6 (ppm): 2.20 (m. 2H). 2.34 (s, 3H). 2.56 (m. 2H), 3.14 (m. 4H), 3.91 (m. 2H), 3.99 (d, 
13.6 Hz, 1H). 4.58 (d. J= 13.6 Hz. 1H). 7.25-7,41 (m, 5H). APCI-MS mf2:42B (M+H)^ 

Example 41 (Compound 236) 

35 [0153] Compound 234 (68 nrK|. 0.17 mmol) obtained In Example 39 was dissohred In acetonitrile (1.5 mL). to the 
solution was added 50% aqueous dimethylamine (0.170 mL), and the mixture was stirred at room temperature for 17 
hours. The reaction mixture was concentrated under reduced pressure, and the residue was purified by preparative thin 
layer chromatography (chlorofonn containing ammonia/methanol = 19/1) and then triturated with dlisopropyl ether to 
give Compound 236 (44 mg. 58%). APCl-MS nVz: 454 {M+H)*. 

40 

Example 42 (Compound 237) 

[0154] Compound 220 (47 mg. 0.094 mmol) obtained in Example 25 was dissolved in 1 ^-dichloroethane (2 mL), to 
the solution was added 37% aqueous Ibrmalin (0.026 mL, 0.94 mmol). acetic acid (0.055 mL, 0.96 mmol) and triacetoxy 

45 sodium borohydride (201 mg. 0.948 mmol). and the mixture was stin'ed at room temperature for 50 minutes. To the 
reaction mixture was added water and saturated aqueous sodium hydmgencarbonate, and the mixture was extracted 
with chiorofDrm. The organic layer was washed with saturated aqueous sodium chloride, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The residue was purified by preparative thin layer chromatography 
(chlorofonn/methanai = 4/1) and then triturated with dlisopropyl ether to give Compound 237 (28 mg. 56%). 

50 APCWWS mlr. 526 (M+H)*. 

Example 43 (Compound 238) 

[0155] In a manner similar to that in Example 26. Compound 237 (330 mg. 0.628 mmoi) prepared in Example 42 was 
55 treated with 4 mol/L hydrogen chloride-ethyl acetate (0.32 mL) to give Compound 238 (hydrochloride of Compound 237, 
320 mg. 91%). 

IH NMR (270 MHz. CDCI3) 5 (ppm): 1.31 (s, 9H). 1.36 (s, 9H). 2.37 (m. 2H). 2.77 (s. 6H), 3.10-3.34 (m. 4H), 4.05 (dd. 
J=4.6, 13.8 Hz, 1H), 4,62 (dd. J= 7.9. 13.8 Hz. 1H).5.44(m. 1H), 7.23-7.40 (m, 5H). 8.57 (brs. 1H). 
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Example 44 (Compound 239) 

[0156] In a manner similar to that In Example 23, the oompound (600 mg, 1 .69 mmol) prepared by treating Compound 
233 prepared in Example 38 with 4 mol/L hydrogen chloride-ethyl aoetate was allowed to react with 3<hloropropane3ul- 
5 fonyl chloride (0.327 mL, 2.69 mmol) in the presence of triethylantine (0.707 ml^ 5.07 mmol) to give Compound 239 
(620 mg. 60%). 

APCI4y/IS mlr. 459. 461 (tA^H)*. 
Example 45 (Compound 240) 

10 

10157] in a manner similar to that In Example 24, Compound 239 (600 mg, 1 .31 mmol) ot^ned in Example 44 was 
allowed to react with sodium azide (0.85 g, 13 mmol) In the presence of sodium Iodide (3.91 g, 26.1 mmol) to give 
Compound 240 (494 org, 81%). 
APCI-MS n^z: 466 (M+Hy. 

IS 

Example 46 (Compound 241) 

[0158] In a manner similar to that in Example 25, Compound 240 (400 mg. 0.859 mmol) obtained in Example 45 was 
treated with water (3 mL) and triphenylphosphine (338 mg, 1 .29 mmol) to give Compound 241 (300 mg, 79%). 
20 1H NMR (270 MHz, CDCI3) 5 (ppm): 1.90 (m. 2H). 2.20 (m, 2H), 2.34 (s, 3H). 2.56 (m, 2H), 2.81 (m, 2H). 3.12 (m, 2H), 
3.90 (m, 2H), 3.99 (d, J= 13.8 Hz. 1H). 4.58 (d, J= 13.8 Hz, 1H), 7.25-7.42 (m. 5H). 
APCI-MS mfz: 440 (M+H)*. 

Example 47 (Compound 242) 

25 

[0159] Compound 232 (6.00 g, 17.1 mmof) prepared in Example 37 was dissoh^ed in dichlorDmethane (120 mL). to 
the solution was added pyridine (4.15 mU 51.3 mmol) and trimethylacetyl chloride (5.27 mL. 42.8 mmol) under ice 
cooling, and the mixture was stirred at room temperature for 5 days. To the reaction mixture was added 1 mol/L hydro- 
chloric acid, and the mixture was extracted with chloroform. The organic layer was washed with water and saturated 
30 aqueous sodium chloride, dried over anhydraus sodium sulfate and concentrated under reduced pressuna. The residue 
was triturated with a mixed solvent of diethyl ether and n-hexane to give Compound 242 (6.90 g, 93%). 

NMR (270 MHz. CDCIg) 6 (ppm): 1.25 (s. 9H). 1.38 (s, 9H). 2.33 (s, 3H), 4,00 (dd. J=^ 5,3. 14.8 Hz, 1H). 4,59 (dd, ^ 
9.7. 14.8 Hz. 1H), 5.69 (m, 1H). 7.18-7.40 (m, 5H), 8.01 (s, 1H). 

35 Example 48 (Compound 243) 

[0160] In a manner similar to that in Example 21, Compound 242 (900 mg, 2.07 mmol) obtained in Example 47 was 
treated with 4 mol/L hydrogen chloride-ethyi acetate (9 mL) to give Compound 243 (803 mg, quantitative) as hydrochloride. 

40 Example 49 (Compound 244) 

[0161] In a manner similar to that in Example 23, hydrochloride of Compound 243 (803 mg, 2.17 mnrai) obtained In 
Example 48 was allowed to react with 3-chloropropanesuIfbnyl chloride (0.378 mL, 3.11 mmol) in the presence of 
triethylamine (0.866 mL. 6.21 mmol) to give Compound 244 (325 mg, 32%). 
45 APCi-MS mtz: 475, 477 (M+H)*. 

Example 50 (Compound 245) 

[0162] In a manner similar to that in Example 24, Compound 244 (323 mg. 0.680 mmol) obtained in Example 49 was 
so allowed to react with sodium azide (0.44 g. 6.8 mmol) in the presence of sodium iodide (2.04 g, 13.6 mmol) to give 
Compound 245 (216 mg, 66%). 
APCI-MS m/z: 482 (M+H)*. 

Example 51 (Compound 246) 

55 

[0163] In a manner similar to that in Example 25, Compound 245 (212 mg, 0.440 mmol) otitained in Example 50 was 
treated with water (1.5 mL) and triphenylphosphine (1 79 mg, 0.682 mnrai) to give Compound 246 (173 mg. 86%). 
1H NMR (270 MHz. CDCis) 5 (ppm): 1.27 (s, 9H). 1.90 (m. 2H). 2.32 (s. 3H). 2.82 (m. 2H), 3.13 (m. 2H). 3.97 (d, J= 13.9 
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Hr. 1H), 4.59 (d.^ 13.9 Hz, 1H), 7.26-7.41 (m. 5H). APCI-MS mfz, 456 (M+H)*. 
Example 52 (Compound 247) 

5 [0164] In a manner similar to that in Example 42. Compound 241 (63 mg. 0.14 mmol) obtained in Example 46 was 
allowBd to react with 37% aqueous formalin (0.039 mL. 1 .4 mmol) in the presence of acetic add (0.082 mU 1 4 mmol) 
and tdacetoxy sodium borohydride {345 mg. 1 .43 mmol) to give Compound 247 (46 mg, 69%). 
1H NMR (270 MHz, CDCy 5 (ppm): 1.93 (m, 2H), 2.20 (s. 6H), 2.21 (m, 2H), 2,34 (s, 3H). 2.35 (t. J= 6.8 Hz. 2H), 2.56 
(m. 2H), 3.09 (m, 2H). 3.92 (m. 2H). 3.98 (d. 13.8 Hz, 1H). 4.57 (d, J=^ 13.8 Hz, 1 H). 5.73 (m. 1H), 7.26-7.41 (m, 5H). 

10 APCI-MS m/z: 468 (M+H)-*. 

Example 53 (Compound 248) 

[0165] In a manner similar to that In Example 32. Compound 241 (99 mg, 0.23 mmol) obtained in Example 46 was 
15 allowed to react with acetaldehyde (0.252 mL, 2.25 mmoi) in the presence of sodium borohydride (86 mg, 2.2 mmol) to 
give the desired compound (15 mg, 14%). 

1H NMR (270 MHz, CtXy 5 (ppm): 1 .08 (t. J= 7.1 Hz, 3H), 1 .95 (m. 2H), 2.20 (m. 2H), 2.34 (s, 3H), 2.56 (m. 2H). 2.63 
(q. ^ 7.1 Hz. 2H), 2.72 (I, J= 6.6 Hz. 2H). 3.13 (m, 2H). 3.91 (m, 2H), 3.98 (d. J= 13,8 Hz. 1H). 4.57 (d. J= 13.8 Hz. 
1 H), 7.22-7.40 (m, 5H). 
20 APCI-MS m/z, 468 (Mi-H)^ . 

Example 54 (Compound 249) 

[0166] lnamannersimilartothatlnExample42,CompQund246(122mg, 0.268 mmol)obtained inExampte51 was 
25 allowed to react with 37% aqueous fbnnalin (0.074 mL, 2.7 mmol) in the presence of acetic add (0.153 mL. 2.67 mmol) 
and triacetoxy sodium borohydride (568 mg, 2.68 rnmol) to give Compound 249 (80 mg, 62%). 
1H NMR (270 MHz. CDCy 5 (ppm): 1.27 (s, 9H). 1.95 (m. 2H), 221 (S. 6H). 2.31 (s. 3H), 2.37 (t. J= 6.8 Hz, 2H). 3.09 
(m. 2H), 3.96 (d. J= 13.8 Hz, 1H), 4.57 (d, Jfc= 13.8 Hz. 1H). 5.77 (br. 1H), 7.22-7.40 (m, 5H). 8.05 (br, 1H). 
APCI-MS mfz. 484 (M+H)*. 

30 

Example 55 (Compound 250) 

[0167] In a manner similar to that in Example 41. Compound 171 (56 mg. 0.12 mmol) prepared In Reference Example 
1 61 was allowed to react with bis(2-methoxyethyi)amine (0.356 ml^ 2.41 mmoi) under reflux k>y heating to give Compound 
35 250 (47 mg, 65%). 

APCI-MS m/z: 600 (M+H)*, 

Example 56 (Compound 251) 

40 [0168] In a manner similar to that In Example 41 , Compound 1 71 (57 mg, 0. 1 2 mnrtol) obtained in Reference Example 
161 was allowed to react with 2,2,2-trifluoroethylamine hydrochloride (661 mg, 5.02 mmd) in acetonitrile (1 mL) and 
water (0.5 mL) under reflux by heating in the presence of triethylamine (0.686 mL, 4.92 mmol) to give Compound 251 
(18 mg, 26%). 
APCI-MS mfz: 566 (Mi-H)^. 

45 

Example 57 (Compound 252) 

[0169] lnamannsrsimilartathatinExample41, Compound 171 (101 mg. 0.216 mmd)prepared in Reference Example 
161 was allowed to react with cydoprapylamine (0.300 mL, 4.33 mmol) to give Compound 252 (105 mg. 93%). 
50 ^H NMR (270 MHz. CDCis) 5 (ppm): 0.30-0.48 (m. 4H). 1.29 (s. 9H). 1.34 (s. 9H). 2.12 (m. 1H). 3.11-3.18 (m. 2H). 
3.19-3.36 (m, 2H), 3.96 (dd, 4.9. 13.8 Hz, 1H). 4.57 (dd. J= 7.5. 13.8 Hz. 1H). 5.31 (brt, 1H). 7.23-7.39 (m, 5H). 7.93 
(brs, 1H). 

APCI-MS mfz: 524 (M+H)*. 

55 Example 58 (Compound 253) 

[0170] in a manner similar to that in Example 26, Compound 252 (541 mg, 1.03 mmd) prepared in Example 57 was 
treated with a 4 mol/L hydrogen chloride-ethyl acetate solution (0.52 mL) to give Compound 253 (hydrochloride of 
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Compound 252. 567 mg, 98%). 

1H NMR (270 MHz, CDCI3) 5 (ppm): 0.75-0,95 (m, 4H), 1.28 (s, 9H). 1.34 (s. 9H), 2.61 (m. 1H), 3.49 (m. 2H). 3.80 {m. 
2H). 4.12 {m. 1H), 4.63 {m. 1 H), 6,45 (m. 1H), 7.21-7.38 (m, 5H). 8.37 (s. 1H). 

^ Example 59 (Compou nd 254) 

[0171] tn a manner similar to that in Example 42, Compound 252 (61 mg, 0.12 mmol) prepared In Example 57 was 
allowed to react with acetaldehyde (0.065 mL, 1.2 mmol) in the presence of acetic add (0.066 mL, ^2 mmol) and 
triacetoxy sodium borohydride (244 mg. 1.15 mmol) to give Compound 254 (10 mg, 16%). 
10 APCI-MS tr^z: 552 (M+H)*. 

Example 60 (Compound 255) 

[0172] lnamannersimilaftothatinExample42. Compound221 (0.01 50 g. 0.301 mmol) obtained in Example 26wa3 
IS allowed to react with acetaldehyde (0.133 g, 3.01 mmol) in the presence of acetic add (0.136 mL, 2.26 mmol) and 

triacetoxy sodium borohydride (0.573 g. 2.71 mmol) to give Compound 255 (0.11 1 g, 68%). 

NMR (270 MHz. CDCI3) 5 (ppm): 0.99 (t. J = 7,0 Hz, 6H), 1 ,14 (s, 9H). 1 .29 (s, 9H), 1,40-1.50 (br s. 1 H), 1.55-1.63 

(m. 1H). 1.88^1.98 (m. 1H). 2.46-2,54 (m. 6H), 3.08-3.14 (m, 2H), 3.95 (d, J = 14.3 Hz, 1H). 4.58 (d. J = 14.3 Hz. 1H). 

7.20-7.38 (m. 6H). 
20 APCI-MS niz: 554 (M+H)*. 

Example 61 (Compound 256) 

[0173] Inamannersimilarto that In Example 41. Compound 171 (0.1 00 g, 0.215 mmol) prepared in Reference Example 
2S 161 was allowed to react with N-acetylethytenediamine (0.1 10 g. 1 .08 mmol) to give Compound 256 (0.0433 g, 35%). 
APCI-MS n^z: 569 (Mi-H)^. 

Example 62 (Compound 257) 

30 [0174] lnannanner8imilartathatlnExample41.Campound171 (0.31 1g, 0.666 mmd) prepared in Reference Example 
161 was allowed to react with te(t-butyl-N-(2-aminoethyl)carbamate (0.200 g, 1.25 mmol) to give Compound 257 (0.290 

g, 70%). 

1H NMR (270 MHz. CDCI3) 6 (ppm): 1^6 (s. 9H), 1,28 (s. 9H). 1.29 (s. 9H), 2.70-2.90 (br m. 2H). 3.10-3.50 (m, 8H), 
4.08 (br d. J = 13.3 Hz, 1H), 4.57 (br d, J= 13.3 Hz. 1H), 5.22 (brs. 1H), 7.20-7.39 (m, 5H), 8,08 (br s, 1H). 
35 APCI-MS n^r. 627 (M+H)*. 

Example 63 (Compound 258) 

[0175] Compound 257 (0.172 g, 0.274 mmd) obtained in Example 62 was dissolved in dichloromethane (2.0 mL). 
40 Then, to the solution was successively added pyridine (0.0488 g, 0.617 mmol) and acetic anhydride (0.0388 mL, 0.41 1 
mmol), and the mixture was stirred at room temperature for24 hours. To the reaction mixture was added 1 mol/Laqueous 
hydrochloric acid (3 mL) and water (3 mL), and the mixture was extracted with chloroform. The organic layer was dried 
over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by 
preparative thin layer chromatography (chloroform/methanol = 9/1) to give Compound 258 (0.0993 g, 53%). 

45 

Example 64 (Compound 259) 

[0176] Compound 258 (0.0930 g, 0.139 mmol) obtained in Example 63 was dissolved in dichloromethane (2.0 mL). 
Then, to the solution was added trffluoroaceticadd (1 .00 mL, 13.0 mnral). and the mixture was stirred at room temperature 

50 for 3 hours. The reaction mixture was evaporated under reduced pressure, and the resulting residue was dissolved in 
chloroform. To the solution was added saturated aqueous sodium hydrogencarbonate and water, and the mixture was 
extracted with chiorofanm. The organic layer was washed with water and dried over anhydrous sodium sulfate, and the 
soh^nt was evaporated under reduced pressure. The resulting residue was purified tiy preparative thin layer chroma- 
tography (chlorofonm/melhanol = 9/1) to give Compound 259 (0.788 g, 99%). 

55 APCI-^VIS mfz: 569 {M+H)^ 
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Example 65 (Compound 260) 

[0177] Compound 256 (0.101 g. 0.178 mmol) prepared in Example 61 was dissolved in DMF (0.5 mL). to the solution 
was added sodium hydride {0.0712 g. 1.78 mmol), and the mixture was stin^ at room temperature for 4 hours. To the 

5 reaction mixture was added saturated aqueous sodium hydrogencarbonate (3 mL) and water (3 mL). and the mixture 
was extracted with ethyl acetate. The organic layer was washed with water and saturated brine, and dried over anhydrous 
sodium sulfate, and the sol vent was evaporated under reduced pressure. The resulting residue was purified by preparative 
thin layer chromatography (chlorafomVmethanol = 9/1) to give Compound 260 (0.0172 g, 18%). 
iHNMR(270 MHz. CDCy 5(ppm): 1.29 (s.9H), 1.34 (s. 9H). 1.90 (s.3H). 2.95-3.35 (m. 8H). 3.99 (d, J=14.0 Hz. 1H). 

10 4.53 (d, J= 1 4.0 Hz. 1H), 5.60 (br s. 1H), 6.34 (br s. 1H). 7.20-7.39 (m. 5H), 8.08 (br s, 1H). 
APCI-MS m/r. 597 (M-i-H)^. 

Example 66 (Compound 261) 

15 [0178] inamannersimilartothatin Example 41. Compound 171 (1 00 mg, 0.2 14 mmol) prepared in Reference Example 
1 61 was allowed to react with diethylamine (0.088 mL, 0.86 mmol) to give Compound 261 (103 mg, 89%). 
1H NMR (300 MHz, CDCI3) 6 (ppm): 1 .03 (t. J= 7.2 Hz, 6H), 1 .28 (s. 9H). 1 .33 (s. 9H). 2.54 (q. J= 7.2 Hz, 4H), 2.86-3,03 
(m. 2H). 3.10-3.18 (m. 2H). 3.99 (d, J= 13.6 Hz. 1H). 4.57 (d. J= 13.6 Hz. 1H), 5.79 (brs. 1H). 7.27-7.36 (m. 5H), 7,91 
(brs, 1H). 

20 APCI-MS mfz: 540 (M+H)^. 

Example 67 (Compound 262) 

[0179] Inamannersimltarto thatln Example 41 . Compound 171 (100 mg, 0.214 mmol) prepared in Reference Example 
25 161 was allowed to react with Isobutylamine (0.086 mL, 0.86 mmol) to give Compound 262 (103 mg, 89%). 
APCI-MS mfz: 540 (M1-H)^ 

Example 68 (Compound 263) 

30 [0180] In a manner similar to thatln Example 41 . Compound 171 (100 mg, 0.214 mmol) prepared in Reference Example 
161 was allowed to react with n-butylamine (0.084 mL, 0.84 mmol) to give Compound 263 (101 mg, 87%). 
APCI-MS mfz: 540 (M+H)+. 

Example 69 (Compound 264) 

35 

[0181] In a mannersimilarto thatin Example 41 , Compound 171 (100 mg, 0.214 mmol) prepared in Reference Example 
161 was allowed to react with ethylmethylamine (0.092 mL. 1.07 mmol) to give Compound 264 (101 nrig, 90%). 
APCI-MS mfz: 526 (M+H)*. 

40 Example 70 (Compound 265) 

[0182] In a manner similarta thatin Example 41 . Compound 171 (100 mg. 0.214 mmd) prepared In Reference Example 
161 was allowed to react with cyanomethylamine «1/2 sulfate (90 mg, 0.86 mmol) to give Compound 265 (43 mg, 39%). 
APCI MS mfz: 523 (M+H)\ 

45 

Example 71 (Compound 266) 

[0183] Compound 216 (50 rng, 0.12 mmol) prepared in Example 21 was dissolved in dichloramethana (1 mL), to the 
solution was added triethylamine (0.067 mL, 0.48 mmol) and sulfomoyi chloride (28 mg, 0.24 mmol). and the mixhjre 

so was stirred at room temperature for 1 5 minutes. To the reaction mixture was added water, and the mixture was extracted 
with a mixed solvent of chloroform and methanol. The organic layer was washed with saturated aqueous sodium chloride, 
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by preparath/e 
thin layer chromatography (chloroform/methanol = 9/1) and then crystallized from a mbced solvent of ethanol and water 
to give Compound 266 (30 mg, 54%). 

55 APCI-MS mfz. 456 (M+H)\ 
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Example 72 (Compound 267) 

[0184] In a inannersimilartothatin Example 71, Compound 21 8 (50.7 mg, 0.123 mmol) prepared In Example 21 was 
allowed to react with dimethy IsulfamoyI chloride (0.054 mL, 0.50 mmol) in the presence of triethy lamine (0. 1 38 mL. 0.990 
5 mmol) to give Compound 267 (9.2 mg, 15%). 
APCI-MS miz, 482 {UM): 

Example 73 (Compound 268) 

10 [0185] In a manner similar to that in Example 33, Compound 171 (60.0 mg, 0.129 mmol) prepared in Reference 
Example 161 was dissolved In acetonltrile (1 mL). to the solution was added triethylamlne (27 pL, 0.193 mmol) and 
glydnamide hydrochloride (21 mg, 0.193 mmol). and the mixture was stirred at room temperature for 6 hours. To the 
reaction mixture was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated aqueous sodium chloride and dried over anhydrous sodium sulfate, and the solvent was evaporated under 

IS reduced pressure. The residue was purified by silica gel column chromatography (chloroform/methanol = 6/1) to give 
Compound 268 (48.4 mg, 69%). 

1H NMR (270 MHz, CDCy 5 (ppm): 1,29 (s. 9H). 1.34 (s. 9H). 3.05 (m. 2H). 3.21 (m. 2H), 3.27 (m. 2H). 4.01 (dd, 1H, 
^ 5.6. 13.7 Hz. 1H). 4.59 (dd, J= 7.7. 13.7H2, 1H), 5.36 (dd. J= 5.6. 7.7 Hz. 1H). H), 7.25-7.40 (m. 5H). 8.09 (s. 1H). 
APCI-MS mte 541 (M+H)+. 

20 

Example 74 (Compound 269) 

[0186] In a manner similar to that in Example 41, Compound 170 (54 mg. 0.13 mmol) of Reference Example 161 was 
allowed to react with glycine methyl ester hydrochloride (336 mg, 2.67 mmol) in the presence of tiiethylamine (0.355 
^ mL, 2.55 mmol) to give Compound 269 (48 mg, 73%). 
APCI-MS ntiz. 514 (M+H)^. 

Example 75 (Compound 270) 

^0 [0187] In a manner similar to that in Example 41, Compound 170 (52 mg, 0.12 mmol) of Example 161 %vas allowed 
to react with P-alanlne ethyl ester hydrochloride (381 mg, 2.48 mmol) In the presence of triethylamlne (0.345 mL, 2.48 
mmol) to give Compound 270 (62 mg. 93%). 
APCl-MS miz, 542 (M+H)*. 

^ Example 76 (Compound 271 ) 

[0168] Compound 269 (26 mg, 0.055 mmol) prepared in Example 74 was dissolved in a mixed solvent of methanol 
(0.8 mL) and water (0.4 mL). to the solution was added lithium hydroxide (13 mg. 0.054 mmol). and the mixture was 
stirred at room temperature for 2 hours. To the reaction mixture was added 1 molA. hydrochloric add (1 .07 mL), and the 
40 mixture was concentrated under reduced pressure. The residue was purified by preparative thin layer chromatography 
(chlorofomrVmethanol/acetic add = 10/2/0.1). then to the residue was added 1 mol/L hydrochloric acid, and the mixture 
was concentrated under reduced pressure. The residue was triturated with diisopropyl ether to give Compound 271 (13 
mg, 44%). 

APCI-MS mtz. 500 (M^-H)^. 

45 

Example 77 (Compound 272) 

[0189] in a manner similar to that in Example 76, Compound 272 (25 mg, 55%) was obtained from Compound 270 
(45 mg, 0.083 mmol) prepared In Example 75 and lithium hydroxide (21 mg, 0.088 mmol). 
50 APCI4MS mir, 514 (M+H)*. 

Example 78 (Compound 273) 

[0190] In a manner similar to that in Example 33. Compound 171 (470 mg. 1.01 mmol) of Reference Example 161 
ss was allowed to react with 7 mol/L ammonia-melhanol (10 mL) to give Compound 273 (479 mg. 98%). 
APCI-MS miz 484 (M+H)*. 
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Example 79 (Compound 274) 

[0191] N>(tert-ButoxycarfaonyI)-gtycine (35 mg. 0^ mrnol) was dissolved in DMF (1 mL). and to the solution was 
added EDCI (38 mg, 0.20 mmoi) and HOBl morohydrate (31 nf>g, 0.20 mmol) under ice cooling. The mixture was stirred 

s at the same temperature for 20 minutes, then to the mixture was added Compound 273 (80 mg. 0.17 mmot) prepared 
in Example 78, and the mixture was stined at roam temperature for 25 hours. To the reaction mixture was added water, 
and the mixture was extracted with ethyl acetate. The organic layer was successively washed with 1 moVL hydrochloric 
add. saturated aqueous sodium hydregencarfaonate and saturated aqueous sodium chloride, drfed over anhydrous 
sodium sulfate and concentrated under reduced pressure. The residue was triturated with diisopnopyl ether to give 

10 Compound 274 (87 mg. 82%). 
APCi-MS m/z: 641 (hA+H)*. 

Example 80 (Compound 275) 

15 {0192] Compound 274 (82 mg, 0.13 mmol) obtained in Example 79 was dissolved in dichloromethane (1 mL) and 
trifluoroaoetic acid (1 mL), and the mixture was stirred at room temperature for 1 hour The reaction mixture was con- 
centrated under reduced pressure, to the residue was added %vaterand saturated aqueous sodium hydrogencarbonate, 
and the mixture was extracted with ethyl acetate. Theorganic layer was washed with saturated aqueous sodium chloride, 
drlmj over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified by preparative 

20 thin layer chromatography (chlorafbnn oontaining amnrxinla/methanol = 9/1 ) and then iritureted with diethyl ether to give 
Compound 275 (35 mg. 51%). APCI-MS n^z: 541 (Mi-H)^. 

Example 61 (Compound 276) 

25 [0193] In a manner similar to that in Example 26. Compound 275 (574 mg. 1 .06 mmol) obtained in Example 80 was 
treated with 4 mol/L hydrogen chloride-ethyl acetate (0.53 mL) to gWe Compound 276 (hydrochloride of Compound 275, 
545 mg. 89%). 

NMR (270 MHz. DMSO-dfe) 5 (ppm): 1.18 (s. 9H), 1.28 (S. 9H). 3.20-3.46 (m. 4H). 3.51 (s. 2H). 3.75 (m, 1H). 4.34 
(m. 1H). 721-7.39 (m, 5H). 8.54 (t. ^ 5.4 Hz. 1H). 

30 

Example 82 (Compound 277) 

[0194] In a manner similar to that In Example 79, Compound 277 (90 mg, 83%) was obtained from Compound 273 
(80 mg, 0. 1 7 mmd) prepared in Example 78, N-(tert-bu!oxycartx3nyl)- ^-alanine (38 mg. 0.20 mmol). EDCI (38 mg. 0.20 
35 mmol) and HOBt monohydrate (31 mg, 0.20 mmol). 
APCl-MS mfz: 655 (M+H)+. 

Example 83 (Compound 278) 

40 [0195] In a manner similar to that in Example 80, Compound 278 (36 mg, 49%) was obtained from Compound 277 
(87 mg, 0.13 mmol) obtained in Example 82 and trifluoroac^ic add (1 mL). 
APCl-MS mlz: 555 (M+H)*. 

Example 84 (Compound 279) 

45 

[0196] In a manner similar to that in Example 28. Compound 279 (1.85 g. 95%) was obtained from Compound 232 
(1.57 g, 4.48 mmol) prepared in Example 37, pyridine (1.20 mL. 13.4 mmol). 5-bromovaleiyl chloride (1.50 mL, 11.2 
mmol) and sodium acetate (3.7 g, 44.8 mmol). 
APCl-MS mfz: 433 (M+H)*. 

50 

Example 85 (Compound 280) 

[0197] Example 85 and Example 86 were carried out in a manner similar to that In Example 29. Specifically. Compound 
279 (1.85 g, 4.28 mrnol) obtained in Example 84 was treated with 4 mol/L hydrogen chloride-ethyl acetate (20 mL) to 
55 give Compound 280 (1 .42 g. 90%). 
APCl-MS m/z 423 (M+H)+. 
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Example 86 (Compound 281) 

[0198] Compound 280 {386 mg, 1 .05 mmoQ obtained in Example85 was allowed to react with 2^bnD-1-ethanesuIfonyt 
chloride (0.164 mL, 1 .57 mmol) in the presence of triethylamine (0.732 mU 5.25 mmol) to give Compound 281 (360 mg. 
S 75%). 

APCI-MS m/z 333 (M+H)+, 

Example 87 (Compound 282) 

10 [0199] In a manner similar to that in Example 41 , Compound 281 {332 mg, 0.750 mmol) obtained In Example 86 was 
allowed to react with cycbpropyiamlne (1.00 mL, 15.0 mmol) to give Compound 282 (101 mg, 28%). 
APCI-MS niz: 480 {M+H}*. 

Example 68 (Compound 283) 

15 

[0200] In a mannersimilar to that In Example 41 , Compound 170 (51 mg, 0.12 mmol) prepared in Reference Example 
161 was allowed to react with 2-{amlnonr)ethyl}pyridlne (0.247 mL, 2.40 mmol) to ghra Compound 283 (43 mg, 67%). 
APCI-MS m/z: 533 (M+H)"*. 

20 Example 89 (Compound 284) 

[0201] In a manner similar to that in Example 41, Compound 171 (43.7 mg, 0.0937 mmol) prepared In Example 161 
was allowed to react with 4-pioolylamlne (0.020 mL, 0.187 mmol) to give Compound 284 (32.4 mg, 60%). 
APCI-MS mfz: 575 (M+H)*. 

25 

Example 90 (Compound 285) 

[0202] 3-(tert-Butoxycartx)nylamino)-propiophenone=thiosemicart)azone (4.07g, 12.6 mmol) prepared as an interme- 
diate In Step 2 of Example 14 was dissolved In acetone (20 mL), to the solution was added pyridine (5.4 mL, 63.1 mmol) 

30 and acetic anhydride (6.0 mL, 63.1 mmol), and the mbcture was stlrrsd at room temperature for 24 hours. To the reaction 
mixture was added saturated aqueous sodium hydrogencarbonate. and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate, and the solvent was 
evaporated under reduced pressure. To the residue was added methanol (30 mL) and hydrazine nmnohydrate (20 mL), 
and the mbcture was stirred at room temperature for 1 hour. To the reaction mixture was added 1 mol/L hydrochloric 

35 add, and the mbcture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried 
over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was reslurried 
in diisopropyl ether (30 mL) to give Compound 265 (4.38 g, 91%). 
APCI-MS m/z: 365 (M+H)*. 

40 Example 91 (Compound 286) 

[0203] In a manner similar to that in Example 38, Compound 286 (103 mg, 84%) was otstained from Compound 285 
(103 mg, 0.283 mmol) obtained in Example 90, 4-bronrabutyryl chloride (0.082 mL, 0.707 mmol), pyridine (0.072 mL, 
0.848 mnrxil) and sodium acetate (232 mg. 2.63 mmol). 
<S APC1-4WS m/z 433 (M+H)*. 

Example 92 (Compound 287) 

[0204] In a manner similar to that In Example 40. Compound 286 (386 mg. 1.05 mmoi) prepared in Example 91 was 
so treated with 4 mol/L hydrogen chloride-ethyl acetate (5 mL) to give Compound 287 (51 .7 mg, 59%) as hydrochloride. 
APCI-MS m/z 333 (M+H)+ 
[0205] Reference Example 1 (Compound 1) 

[0206] Step 1: Acetophenone (4.00 g, 33.3 mmol) and thiosemlcarbazlde (3.15 g, 34.6 mmoO were dissolved in 
methanol (30 mL). To the solution was added hydrochloric add (0.1 mL) and the mixture was vigorously stirred at room 
55 temperature for 15 hours. To the reaction mixture was added water (30 mL). and the deposited crystals were cx)IIected 
by filtration, washed with water and diisopropyl ether, and then dried to give a(»taphenone=thiosemicarbazone (5.64 
g. 88%). 

NMR (270 MHz, DMSCHg) 5 (ppm): 2.30 (s, 3H). 7.37-7.40 (m. 3H), 7.91 -7.94 (m. 3H). 8.27 (br s, 1H). 10.21 (br s, 1 H). 
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[0207] Step 2: Acetophenane=thiosemicarfaazone (3CX) mg. 0.889 mmal) obtained above was dissolved in acetic 
anhydride (1.0 mL, 11 mmoi). After being refluxing under heating, the solution was cooled to room temperature with 
vigoTDUs stirring. To the reaction mixture was added diisopropyl ether (3 mL), and the deposited crystals were cotieded 
by filtration. TTie collected crystals were suspended in diisopropyl ether and stirred for 3 houiB, and then the crystals 
5 were collected by fillration and dried to give Compound 1 (195 mg, 72%). 

1H NMR (270 MHz, CDCy 6 (ppm): 2.01 (s. 3H). 2.19 (s, 3H), 2.28 (s. 3H). 7.24-7.36 (br s. 5H). 11.63 (br s. 1H). 
[0208] Reference Example 2 (Compound 2) 

[0209] Step 1 : (n a manner similar to that in Step 1 of Reference Example 1 . proplophenone=thiosemicarbazone (759 
mg. 88%} was obtained from propiophenone (541 nrig. 3.92 mmol) and thiosemlcarbazide (382 mg. 4.18 mn^l). 
10 1 H Hm (270 MHz. DMSO-d^) 5 (ppm): 1 .01 (t. J = 7.4 Hz. 3H), 2.85 (br q, J = 7.4 Hz. 2H), 7.39 (m, 3H). 7.89 (m, 3H). 
8.24 (brs. 1H), 10.30 (brs, 1H). 

[0210] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 2 (601 mg, 76%) was obtained 
from propiophenone-thioaemicarbazone (559 mg, 2.70 mmol) obtained above. 

NMR (270 MHz. DMSO-de) 5 (ppm): 1 .02 (t J = 7.1 Hz. 3H). 2.00 (s. 3H), 2.21 (s. 3H). 2.38 (dt, J = 7.1 . 7.3 Hz. 1 H), 
15 2.85 (dt. J = 7. 1 . 7.3 Hz. 1 H), 7.23-7.38 (m. 5H), 1 1 .59 (br s. 1 H). 

Reference Example 3 (Compound 3) 

[0211] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , n-butyKphenyi)methanone=thiosemicar- 
20 bazone (569 mg. 63%) was obtained from n-bu^(phenyl)methanone (649 mg, 4.00 mmol) and thiosemicarbazide (367 
mg, 4.03 mmol). 

•>H ISIMR (270 MHz, DMSO-dg) 5 (ppm): 0.99 (t, J = 7.3 Hz. 3H), 1.38-1.49 (m, 4H), 2.96-2.99 (m. 2H), 7.37-7,39 (m, 
3H). 7.87-7.91 (m, 3H), 8.26 (br s. 1H), 10.36 (br s, 1H). Step 2: In a manner similar to that in Step 2 of Reference 
Example 1, Compound 3 (168 mg, 62%) was obtained from n-butyl(phenyl)methanane=thiasemicart>azane (200 mg, 
25 0.850 mmol) obtained above. 

1H NMR (270 MHz. CDCI3) S(ppm): 0.96 (t. J = 7.3 Hz. 3H), 1.25-1.34 (m. 1H). 1.36-1.54 (m. 2H). 1.68^1.80 (m. 1H). 
2.18 (s, 3H), 2.20-2.26 (m, 1H). Z26 (8, 3H). 2.99-3.10 (m. 1H). 7.22-7.40 (m, 5H), 8,22 (br s, 1H). 

Reference Example 4 (Compound 4) 

30 

[0212] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , isoprQpyl(phenvi)methanone=thiosemi- 
cart>azone (61 3 mg, 68%) was obtained from isopropyl(phenyl)methanone (608 mg, 4.10 mmol) and thiosemicarbazide 
(364 mg. 3.99 mmol). 

''H NMR (270 MHz. DMSO-dg) 5 (ppm): 1 .07 (d, J = 6.9 Hz, 6H). 2.82 (m. 1H). 7.28 (br d, J = 6.3 Hz. 2H), 7.51-7.60 (m, 
35 3H). 7.78 (brs. 1H). 8.23 (brs. 1H), 8.43 (brs, 1H). 

[021 3] Step 2: In a manner similar to that in Step 2 of Reference Example 1 , Compound 4 (2 1 7 mg. 52%) was obtained 
from isopropyKphenyl)methanone=thiosemicarbazone (300 mg, 1.36 mmol) obtained above. 

1H NMR (270 MHz. CDCI3) 5 (ppm): 1.04 (d. J = 6.9 Hz. 3H). 1.13 (d. J = 6.9 Hz. 3H). 2.09 (s. 3H), 2.19 (s. 3H), 3.86 
(m. 1H). 7.25-7.36 (m, 3H). 7.75 (br d. J = 7.3 Hz. 2H), 8.08 (br s. 1H). 

40 

Reference Example 5 (Compound 5) 

[0214] in a manner similar to that in Step 1 and 2 of Reference Example 1, Compound 5 (130 nrig, 10%) was obtained 
from cyclopropyl(phenyl)methanone (649 mg, 4.00 mmol) and thiosemicarbazide (367 mg. 4.03 mmol). 
<s 1H NMR (270 MHz. CDCI3) 8 (ppm): 0.60-0.98 (m. 4H). 1.84 (s. 3H). 2.34 (s, 3H). 2.45 (m. 1H). 7.20-7.35 (m. 3H), 7.54 
(br d, J = 8.7 Hz, 2H). 9.40 (br s. 1 H). 

Reference Example 6 (Compound 6) 

50 [021 5] In a manner similar to that in Step 1 and 2 of Reference Example 1 . Compound 6 (1 50 mg, 29%) was obtained 
from benzophenone (0.20 g, 2.19 mnrtol) and thiasemicart)azide (400 mg. 2.20 mmol). 
^H NMR (270 MHz. CDCI3) 6 (ppm): 1.89 (s. 3H). 2.32 (s. 3H). 7.25-7.52 (m, 10H). 9.13 (br s, 1H). 

Reference Example 7 (Compound 7) 

ss 

[0216] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . acetophenDne=4-melhylthlosemicarbazone 
(1 .51 g. 77%) was obtained from 4-nriethylthiosemicarbazide (I.OOg, 9.51 mmol) andacetophenone(1 .33 mL, 1 1 .4 mmol). 
[0217] Step 2: in a manner similar to that in Step 2 of Reference Example 1 . Compound 7 (1 .03 g, 47%) was obtained 
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fram acetaphenone=4>methylthiosemicarbazone (1.00 g. 9.51 mmoi) obtained above. 

1H NMR (270 MHz. DMSO-de) ^ (PP*")* ^-^l (s. 3H). 2.23 (s, 3H}. 2.26 (s, 3H). 3.41(s. 3H}. 7.28-7.36 (m. 5H). 

Reference Example 8 (Compound 8 and Compound 9) 

5 

[0218] To a solutbn of 60% sodium hydride (1 10 mg. 2.70 mmoI) in DMF (10.0 mL) was added Compound 1 (50.0 
mg. 1.80 mmoi) prepared in Reference Example 1 . and the mixture was stinred at room temperature for 30 minutes. To 
the reaction mbcture was added iodoethane (0.22 mL. 2.70 mmoi) and the reaction mixture was further stirred at room 
temperature for 12 hours. To the reaction mixture v^s added 5% aqueous ammonium chloride and the mixture was 
10 extracted with ethyi acetate. The organic iayer was washed with saturated aqueous sodium chloride and dried over 
anhydrous sodium sutfata, and the solvent was evaporated under reduced pressure. The residue was purified liy siiica 
gel column chromatography (ethyi acetato^n-hexane - 1/1) to give Compound 8 (1 20 mg, 22%) and Compound 9 (330 
mg, 60%). 

15 Compound 8 

10219] 1H NIWR (270 IVIHz, CCX^Ia) S (ppm): 1.19 (t. J = 7.0 Hz. 6H). 2.23 (s, 3H), 2.41 (s. 3H). 3.26 (q. J = 7.0 Hz, 
4H). 7.21-7.45 {m. 5H). 

20 Compound 9 

[0220] IH NMR (270 MHz. CDCI3) 6 (ppm): 1.36 (t. J = 7.2 Hz , 3H). 2.24 (s, 6H). 2.37 (s. 3H), 3.91 (q. J = 7.2 Hz. 
2H). 7.22-7.41 (m. 5H). 

2S Reference Example 9 (Compound 10 and Compound 11) 

[0221] In a manner similar to that in Reference Example 8. Compound 10 (0.15 9. 26%) and compound 11 {027 g. 
48%) were obtained from Compound 1 (0.50 g, 1 .80 mmoi) prepared in Reference Example 1 and Inodopropane (0.26 
mL, 2.70 mmoQ. Compound 10 
30 1H NMR (270 MHz. CDCI3) 8 (ppm): 0.89 (t. J = 7.6 Hz. eH). 1 .61 (br q. J = 7.6 Hz, 4H), 2.27 (s. 3H). 2.40 (s. 3H). 3. 14 
(brt, J = 7.3 Hz. 4H). 7.21-7.47 (m. 5H). 

Compound 1 1 

35 [0222] 1H NMR (270 MHz. CDCIg) 8 (ppm): 1 .00 (t. J = 7.3 Hz. 3H). 1 .74-1 .82 (m. 2H). 2.28 (s. 6H). 2.36 (s, 3H). 
3.75-3.86 (m, 2H), 7^21-7.44 (m, 5H). 

Reference Example 10 (Compound 12 and Compound 13) 

40 [0223] In a mannersimilar to that in Reference Example 8. Compound 12 (120 mg. 16%) and Compound 13 (0.22 g, 
33%) were obtained from Compound 1 (500 mg, 1.80 mmoi) prepared in Reference Example 1 and benzyl bromide 
(0.32 mL, 2.70 mmoi). Compound 12 

iH NMR (270 MHz. CDCI3) 5 (ppm): 2.24 (s, 3H), Z46 (s, 3H). 4.43 (s. 4H), 7.14-7.49 (m. 15H). 
^ Compound 13 

[0224] 1H NMR (270 MHz. CDCy 5 (ppm): 2.18 (s. 3H). 2.26 (s. 3H). 2.36 (s, 3H). 5.1 1 (br s. 2H), 7.22-7.38 (m. 10H). 
Reference Example 11 (Compound 14) 

so 

[0225] To acetophenone^hiosemicarbazone (10.0 g, 51.8 mmoi) prepared in Step 1 of Reference Example 1 was 
added acetic anhydride (4.90 mL. 51.9 mmoi) and pyridine (8.40 mL. 104 mmoi). and the mixture was stirred at room 
temperature for 12 hours. After the reactton mbcture was concentrated under reduced pressure, to the residue was added 
2 mol/L aqueous sodium hydroxide, and the mixture was extracted with ethyl acetate. The organic ^yer was washed 
ss with saturated aqueous ammonium chloride and saturated aqueous sodium chloride, and dried over anhydrous sodium 
sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by siiica gel column chro- 
matogrephy (ethyl acetate/n-hexane - 1/1) to give Compound 14 (9.22 g, 76%). 
1H NMR (270 MHz. DMSO-de) 5 (ppm): 2.12 (s. 3H). 2.31 (s. 3H). 6.49 (br s. 2H). 7.21-7.41 (m. 5H). 
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Reference Example 12 (Compound 15) 

[0226] Compound 7 (550 mg, 1.89 mmol) prepared in Reference Example 7 was dissolved in DMF (10.0 mL). To the 
solution was added 60% sodium hydride (0.23 g, 5.75 mmol) and the mixture was stirred at room temperature for 30 
5 minutes. To the reaction mixture was added water and the mixture was extracted with ethyl acetate. The organic layer 
was washed with saturated aqueous ammonium chloride and dried over anhydrous sodium sulfate, and the solvent was 
evaporated under reduced pressure. The residua was purified by silica gel column chromatography (ethyl acetate/n-hex- 
ane 1/1) to give Compound 15 (0.31 g. 66%). 

1 H NMR (270 MHz, CDCI3) 5 (ppm): 2.1 7 (s. 3H). 2.41 (8. 3H). 2.91 (br d. J = 5.0 Hz. 3H). 3.92 (brs. 1 H), 7.25-7.47 (m. 5H). 

10 

Reference Example 13 (Compound 16] 

[0227] To a solution of 60% sodium hydride (50.0 mg, 1.20 mmol) in DMF (2.0 mL) was added Compound 14 (100 
mg. 0.41 mmol) prepared in Reference Example 11, and the mixture was stirred at room temperature for 30 minutes. 

IS To the reaction mixture was added iodomwthane (0.08 mL, 1^4 mmol). and the mixture was further stirred at room 
temperature for 12 hours. To the reaction mixture was added 5% aqueous ammonium chloride and the mixture was 
extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over 
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by silica 
gel column chromatography (ethyl acetate/n-hexane = 1/1) to give Compound 16 (70,0 mg, 67%). 

20 1H NMR (270 MHz. CDCy $ (ppm): 2.26 (s, 3H). 2.41 (s, 3H). 2.91 (s. 6H). 7.23-7.48 (m. 5H). 

Reference Example 14 (Compound 1 7) 

[0228] In a mannersimilarto that in Reference Exam pie 12. Compound 1 7 (5B0 mg, 71 %) was obtained from Compound 
25 19 (1.00 g. 3.13 mmol) obtained in the after-mentioned Reference Example 16. 

1H NMR (270 MHz, CDCi^ 5 (ppm): 1.13 (t, J = 7.2 Hz. 3H), 2.39 (s. 3H), 2.61 (q, J = 7.2 Hz. 2H). 2.88 (d, J = 6.3 Hz. 
3H). 4.02 {br d. J ^ 6.3 Hz, 1 H), 7.22-7.38 (m. 5H). Reference Example 15 (Compound 18) 

[0229] Compound 17 (100 mg, 0.38 mmoi) prepared in Reference Example 14 was dissolved in acetone (2.0 mL). To 
the solution was added acetyl chloride (0.15 mL, 2.1 1 mmol) and pyridine (0.15 mL, 1.85 mmol), and the mixture was 

30 stirred at room temperature for 2 hours. To the reaction mixture was added 2 mol/L aqueous sodium hydroxide, and the 
mixture was extracted with ethyl acetate. The organic layer was washed with saturated aqueous ammonium chloride 
and saturated aqueous sodium chloride, and dried over anhydrous sodium sulfate, and the solvent was evaporated 
under reduced pressure. The residue was purified by silica gel column chromatography (ethyl acetate/n-hexane = 1/2) 
to give Compound 18 (0.07 g, 59%). 

35 1H NMR (270 MHz, CDCy 5 (ppm): 1 .12 (t, J = 7.6 Hz, 3H), 2.27 (s, 3H), 2.35 (s. 3H), 2.66 (q, J = 7.6 Hz, 2H), 3.45 (s, 
3H), 7.23-7.42 (m, 5H). 

Reference Example 1.6 (Compound 19) 

40 [0230] To acetophenane=4-methytthiosemicarbazDne (2.00 g, 9.66 mmol) prepared in Step 1 of Reference Example 
7 vfas added propionic anhydride (8.67 mL. 67.6 mmol). and the mixture was heated and stin^d at lOO'C for 3 hours. 
To the reaction mixture was added ethyl acetate and 2 mol/L aqueous sodium hydroxide. Aifier the mixture was stirred 
at room temperature for 30 minutes, the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated aqueous ammonium chloride and saturated aqueous sodium chloride, and dried over anhydrous sodium 

45 sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by silica gel column chro- 
matography (ethyl acetate/n-hexane 1/2) to give Compound 19 (1.39 g, 45%). 

1H NMR (270 MHz, CDCI3) 5 (ppm): 1.12 (t, J = 7.3 Hz. 3H). 1.17 (t, J = 7.5 Hz, 3H). 2.36 (s, 3H). 2.54 (q, J = 7.3 Hz. 
2H), 2.66 (q. J = 7.5 Hz, 2H). 3.45 (s. 3H). 7.21-7.42 (m. 5H). 

50 Reference Example 17 (Compound 20) 

[0231] In a manner similar to that in Reference Example 16. Compound 20 (1.55 g, 46%) was obtained from ace- 
tophenone^methytthiosemlcart)azone (2.00 g, 9.66 mmol) prepared In Step 1 of Reference Example 7 and butyric 
anhydride (11. 1 mL, 67.8 mmol). 
S5 1H NMR (270 MHz. CDCI3) 5 (ppm): 0.95 (I, J = 7.3 Hz. 3H). 0.98 (t, J = 7.4 Hz. 3H). 1.15-1.78 (m. 4H). 2.35 (s. 3H). 
2,49 (t, J = 7.3 Hz. 2H). 2.61 (t. J = 7.4 Hz. 2H), 3.45 (s. 3H), 7.21-7.42 (m. 5H). 
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Reference Example 18 (Compound 21) 

[0232] In a manner similar to that in Reference Example 16, Compound 21 (1.43 g. 43%) was obtained from ace- 
tophenone's4-methyIthio8emtcart>azone (2.00 g, 9.66 mmol) prepared in Step 1 of Reference Example 7 and isobutyric 
5 anhydride (1 1 .2 mL. 67.5 mmol), 

1H NMR (270 MHz, CDCI3) 8 (ppm): 1.D5-1 .25 (m, 12H), 2.34 (s, 3H). 2,99 (q. J = 7.3 Hz. 1 H), 3.25 (q, J = 7.5 Hz, 1H), 

3.60 (s, 3H). 7.21-7.46 (m. 6H). 

[0233] Reference Example 19 (Compound 22) 

[0234] Step 1: In a manner similar to that in Step 1 of Reference Example 1 , acetone=thiosemicart>azone (215 mg. 
' 41%) was obtained from acetone (4.8 g, 40 mmol) and thlosemicart>azide (364 mg. 3.99 mmof). 

1H NMR (270 MHz, DMSG<y 5 (ppm): 1.89 (s. 3H), 1.91 (s, 3H). 7.51 (brs, 1H), 7.98 (brs, 1H). 9.90 (brs, 1H). 
[0235] Step 2: in a manner similar to that in Step 2 of Reference Example 1, Compound 22 (151 mg, 61%) was 
obtained from acetone=thlosemtcart>azone (150 mg, 1 .14 mmol) prepared above. 

NMR (270 MHz, CDCI3) 5 (ppm): 1,98 (s, 6H), 2,19 (s. 3H). 2.20 (s, 3H). 9.06 (br s. IH). 

15 

Reference Example 20 (Compound 23) 

[0236] Step 1: In a manner similar to that in Step 1 of Reference Example 1. 2-hexanon6=thiosemicarbazone (671 
mg, 97%) was obtained from 2-hexanone (401 mg, 4.00 mmol) and thiosemtcart>azide (364 mg. 3.99 mmol). 
20 1H NMR (270 MHz. DMSO-dg) 6 (ppm): 0,88 (t. J = 6.9 Hz. 3H). 1.23-1.31 (m, 2H), 1.41-1.50 (m, 2H), 1,88 (s, 3H), 
2.17-2.23 (m. 2H), 7.44 (brs, IH), 8.02 (brs, IH). 9.88 (brs. IH). 

[0237] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 23 (255 mg. 57%) was 
obtained from 2-hexanone=thiosemicarbazone (300 mg, 1.73 mmol) prepared above. 

^H NMR (270 MHz. CDCI3) 6 (ppm): 0.90 (t. J = 6.9 Hz, 3H). 1.2^-1.38 (m, 3H), 1,52-1.56 (m, 1H). 1.84-2.18 (m, IH), 
55 I.g7 (s. 3H), 2.18 (s, 3H), 2,19 (s, 3H). 2.44-2.55 (m, IH), 8.68 (brs. IH). 

Reference Example 21 (Compound 24) 

[0238] Step 1 : In a manner similar to that in Step 1 of Reference Example 1, benzylacetone=thiosemicart>azone (788 
30 mg, 89%) was obtained from benzytacetone (593 mg, 4.00 mmol) and thiosemicart>azide (367 mg, 4.03 mmol). 

■"H NMR (270 MHz. DMSO-dg) 5 (ppm): 1 .92 (s. 3H). 2.S2 (m. 2H). 2.84 (m, 2H), 7.14-7.30 (m, 5H). 7.43 (br s, IH), 8.03 
(brs, IH), 9.94 (brs. IH). 

[0239] Step 2: In a manner similar to that In Step 2 of Reference Example 1, Compound 24 (382 mg. 92%) was 
obtained from benzylacetone=thlosemicarbazone (300 mg, 1 .36 mmol) prepared above. 
35 1H NMR (270 MHz. CDCy 5(ppm): 2.00 (s, 3H), 2.13 (dd. J = 2.3. 10.2 Hz. IH), 2.17 (s, 3H), 2.19 (s. 3H), 2.59 (dd, J 
= 2.2. 10.2 Hz, IH). 2.87 (brd, J = 12.2 Hz. IH), Z95 (br a, J = 11.8 Hz, 1H), 7.14-7.29 (m, 5H), 8.39 (br s. IH). 

Reference Example 22 (Compound 25) 

40 [0240] Step 1 : in a manner similar to that In Step 1 of Reference Example 1 . benzylideneacetone=thiosemicarbazone 
(730 mg, 80%) was obtained 1 from benzylideneaoetone (610 nr>g, 4.17 mmol) and thiosemicarbazide (371 mg. 4,07 
mmol). 

^H NMR (300 MHz. CDCI3) 6 (ppm): 2.13 (s, 3H), 6.89 (d, J = 16.8 Hz. IH), 7.10 (d. J = 16.8 Hz, IH), 7.27-7.41 (m, 3H). 
7.43-7.56 (m, 2H), 7.78 (brs. IH), 8.26 (brs. IH), 10.27 (brs, 1H). 
45 [0241] Step 2: In a manner similar to that in Step 2 of Reference Example 1. Compound 25 (195 mg, 72%) was 
obtained from benzylideneacetone=thiosemicart>azone (300 mg, 0.669 mmol) prepared above. 
^H NMR (300 MHz. DMSO^g) ^ (PP"^): 2.13 (s, 3H). 2.15 (s, 3H), 2.23 (s. 3H). 6.62 (d, J = 12J2 Hz. 1H). 6.65 (d, J = 
122 Hz, IH), 7.20-7.39 (m, 5H). 8.57 (brs, 1H). 

SO Reference Example 23 (Compound 26) 

[0242] Step 1: In a manner similar to that In Step 1 of Reference Example 1. 5-nonanone=thiosem]carbazone (553 
mg, 64%) was obtained from 5-nonanone (569 mg, 4.00 mmol) and thlosemicart>azide (364 mg, 3.99 mmol). 
1H NMR (270 MHz. DMSO-dg) 6 (ppm): 0.87 (t. J = 6.9 Hz, 6H), 1.2Q-1.53 (m, 8H), 2.17-2.22 (m, 2H). 2.31-2.37 (m. 
ss 2H). 7.40{brs. IH). 8.00 (brs. IH). 10,03 (brs, 1H). 

[0243] Step 2: In a manner similar to that in Step 2 of Reference Example 1 , Compound 26 (245 mg. 59%) was 
obtained from 5-nonanone=thiosemicarbazone (300 mg, 1.39 mmol) prepared above. 

iH NMR (270 MHz, CDCI3) 6 (ppm): 0.90 (t. J = 6.9 Hz. 6H), 1,18-1.37 (m. 6H). 1.55-1.63 (m. 2H). 1.77-1.88 (m. 2H). 
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2,18 (s. 3HX 2.19 (s, 3H), 2.46-2.56 (m. 2H). 8.90 {br s. 1H). 

Reference Example 24 (Campound 27) 

s [0244] Step 1: In a manner similar to that in Step 1 of Reference Example 1, a-tetralone=thiosemicart)azone {797 mg. 
86%) was obtained from a-tatralone (604 mg. 4.13 mmol) and thkisemicarfaazide (368 mg, 4.04 mmol). 
1 H NMR (270 MHz, DMSO-cJs) 6(ppm): 1 .78-1 .82 {m. 2H), 2.65-2.75 (m. 4H), 7.15-7 J27 {m. 3H). 7.97 (brs, 1H). 8.20-8.40 
(m, 2H), 10.10 {brs,1H). 

[0245] Step 2: In a manner similar to that In Step 2 of Reference Example 1, Compound 27 (324 mg, 78%) was 
10 obtained from a-tetralone=thlosemicarbazone (300 mg, 1.37 mmol) prepared above. 

1H NMR (270 MHz. CDCy 5 (ppm): 1 .89 (s. 3H). 2.09-2.22 (m. 2H). Z28 (s. 3H), 2.36-2,41 (m. 1H). 2.80-2.86 (m. 2H). 
2.97-3.08 (m. 1H). 7,01 {br d. J = 8.6 Hz. 1H). 7.08-7.18 (m. 2H). 7.40 (br d, J = 7.3 Hz. 1H). 9.24 (brs. 1H). 

Reference Example 25 (Compound 28) 

15 

[0246] Step Una manner similar to that in Step 1 of Reference Example 1 . P-tetralone=thiosemicarbazone (684 nng, 
75%) was obtained from P-tetralone (607 mg. 4.15 mmol) and thiosemlcarbazide (379 mg, 4.16 mmol). 
[0247] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 26 (301 mg, 65%) was 
obtained from ^etralone=thiosemicart)azan8 (334 mg, 1.53 mmol) prepared at)ove. 
20 1H NMR (270 MHz. DMSO-dg) § (ppm): 2.12 (s. 3H). 2.15-2,30 (m, 1H), 2.24 (s. 3H). 3.05-3.09 (m. 2H). 3.14 (brd, J = 
15.8 Hz. 1H). 3.23-3.41 (m, 1H). 4.38 (brd, J = 15.8 Hz, 1H), 6.99-7.00 (m. 1H), 7.02-7.25 (m. 3H). 8.42 (br s. 1H). 

Reference Example 26 (Compound 29) 

25 [0248] Step Una manner similar to that in Step 1 of Reference Example 1 . 1-indanane=thiosemicart)azone (1 .54 g. 

94%) was obtained fnsm 1-indanane (1 .06 g, 8.00 mmd) and thiosemlcarbazide (740 mg. 8.12 mmol). 

NMR (270 MHz, DMSO-de) 8 (ppm): 2.85-2.89 (m. 2H), 3.03-3.08 (m. 2H). 7.28-7.38 (m. 3H). 7,87 (br d. J = 7,6 Hz. 

1 H). 7,92 (br s, 1 H), 8. 1 7 (br s, 1 H), 1 0.2 (br s. 1 H), Step 2: In a manner similar to that in Step 2 of Reference Example 

1 , Compound 29 (1 84 mg , 44%) was obtainedfrom 1 -In danone^iosemlcart^azone (300 mg , 1 .46 mmol) prepared above. 
30 1H NMR (270 MHz. COCI3) 5 (ppm): 2.17 (s, 3H), 2.24 (s, 3H), 2.58-2.65 (m, 1H). 2.96-3.07 (m, 1 H), 3.13-3.21 (m. 2H). 

7,15-7.27 (m. 3H), 7.32-7.37 (m, 1H), 9.60 (brs. 1H). 

Reference Example 27 (Campound 30) 

35 [0249] Step 1 : In a man ner similar to that In Step 1 of Reference Example 1 . cyclohexa non e=thiosemlcarfaazone (479 
mg. 70%) was obtained from cyctohexanone (393 mg, 4.00 mmol) and thiosemicarbazide (364 mg, 3.99 mmol). 
^H NMR (270 MHz. DMSCWg) 5 (PPni)- 1-55 (br s. 6H), 2.19-2.23 (m, 2H), 2.38 (br s. 2H). 7.50 (br s, 1H), 7.93 (br s, 
1H). 10.13 (brs. 1H). 

[0250] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 30 (214 mg. 72%) was 
40 obtained from cyclohexanone==thiosemicari3azane (200 nng, 1.17 mmol) prepared above. 

^H NMR (300 MHz. CDCIa) 8 (ppm): 1.25-1.53 (m, 3H). 1,58-1.68 (m. 1H), 1,81-1.86 (m. 2H). Z03-2.08 (m, 2H), 2.16 
(s, 3H). 2,17 (s. 3H), 2.90-3.01 (m, 2H). 7.95 (br s. 1H). Reference Example 28 (Compound 31) 
[0251] In a manner similar to that in Step 1 and 2 of Reference Example 1 , Compound 31 (214 mg. 20%) was obtained 
from 2-norbomanone (452 mg. 4.10 mmol) and thiosemicarbazide (377 mg, 4.14 mmol). 
45 1H NMR (270 MHz, CDCy 5 (ppm): 1 .32-1.67 (m, 5H). 1.78.1.89 (m. 2H). 2,18 (s, 3H). 2.19 (brs, 1H), 2.21 (s. 3H), 
2,26 (br s, 1 H), 3.60 (br d, J = 13,9 Hz. 1H), 8.20 (br s, 1H). Reference Example 29 (Compound 32) 
[0252] in a manner similar to that in Step 1 and 2 of Reference Example 1 . Compound 32 (214 mg . 32%) was obtained 
from V-acrtonaphthone (344 mg, 2.02 mmol) and thiosemicartiazida (190 nng. 2.08 mmol), 

''H NMR (270 MHZ.CDCI3) 5 (ppm): 2.06 (s, 3H). 2.07 (s, 3H). 2.33 (s. 3H). 7.45-7.65 (m. 4H), 7.89-7.99 (m. 3H), 11.50 
so (brs. 1H). 

Reference Example 30 (Compound 33) 

[0253] Step 1 : in a manner similar to that in Step 1 of Reference Example 1 . Z-acetonaphthone=thiosemicartazone 
ss (448 mg. 92%) was obtained from 2'-acetonaphthone (342 mg, 2.10 mmol) and th'tosemicart>azide (189 mg. 2.07 
mmol). 1H NMR (270 MHz. OMSOdg) 8(ppm): 2.42 (s, 3H). 7.53 (m. 2H). 7.86-8.05 (m. 4H), 8,28-8,34 (m. 3H), 10.28 
(br s. 1 H). 

[0254] Step 2: in a manner similar to that in Step 2 of Reference Example 1, Compound 33 (302 mg, 90%) was 
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obtained from 2*-'acetonaphthQne=thiosemicarbazone (250 mg. 1.03 mmol) prepared above. 

NMR (270 MHz. DMSOdg) S (ppm): 2.02 (s. 3H), Z22 (s. 3H). 2.38 (s, 3H), 7.51-7.55 (m, 3H), 7.85-7.95 (m. 4H). 
11.88 (brs. 1H). 

Reference Example 31 (Compound 34) 

[0255] Step 1: In a manner simitar to that in Step 1 of Reference Example 1 . 1-{2-pyridyl)ethanone=thiosemicark)azone 
(694 mg. 88%) was obtained from 2-acetylpyr1dlne (485 mg, 4.C0 mmol) and thiosemlcarbazlde (369 mq, 4.05 mmol). 

NMR (270 MHz. DMSOde) 5 (ppm): 2.38 (s. 3H). 7,37 (brt, J = 6.3 Hz. 1H). 7.78 (br t. J = 72 Hz. 1H). 8,13 (br s. 
1H). 8.40 (brs. 1H), 8.41 (brd. J = 8.2 Hz, 1H). 8.56 (brd. J = 6,6 Hz, 1H), 10.31 (br s. 1H). 

[0256] Step 2: In a manner similar to that in Step 2 of Reference Example 1. Compound 34 (160 mg. 37%) was 
obtained from 1-(2-pyridyl)ethanDne==thiosemicarbazone (304 mg. 1 .56 mmol) prepared above. 
1H NMR (270 MHz. CDCy 8 (ppm): 2.09 (s. 3H), 2.26 (s. 3H). 2.42 (s, 3H). 7.17 (br t. J = 6.9 Hz. 1H). 7.38 (br d. J = 
8.2 Hz. 1H). 7.68 (brt. J = 7.7 Hz. 1H). 8.44 (brs. 1H). 8.58 (br d. J = 6.3 Hz. 1H). 

Reference Example 32 (Compound 35) 

[0257] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 1-(3-pyridyl)ethanone=:thiosemicarbazon6 
(722 mg, 93%) was obtained from 3-acetylpyndine (484 mg. 4.00 mmol) and thiosemicartazide (388 nng, 4.00 mmol). 
1H NMR (270 MHz, DMSO-dg) 6 (ppm): Z32 (s. 3H), 7.32-7.42 (m, 1H), 8.07 (brs. 1H). 8.29-8.34 (m. 2H), 8.54-8.57 
(m. 1H). 9.09 (brs. 1H), 10.32 (brs. 1H). 

[0258] Step 2: In a manner similar to that In Step 2 of Reference Example 1. Compound 35 (213 mg, 72%) was 
obtained from 1-{3-pyridyi)ethanone=lhiosemicarbazone (205 mg, 1.05 mmol) prepared above. 
1H NMR (270 MHz. CDCy 5 (ppm): 2.14 (s. 3H). 2.21 (s. 3H). 2.39 (s. 3H). 7.31 (br dd. J = 5.4. 7.9 Hz, 1H). 7.75 (br 
d. J = 7.9 Hz, 1H). 8.52 (br d, J = 5.4 Hz. 1 H), 8.72 (br s. 1H). 9.08 (brs. 1H). 

Reference Example 33 (Compound 36) 

[0259] Step 1: In a manner similar to that in Step 1 ofReference Example 1.1 -(4-pyridyl)ethanone=thiosemicari)azone 
(722 mg, 95%) was obtained from 4-acetylpyridine (507 nrig, 4.19 mmol) and thiosemicartsazJde (408 mg, 4.46 mmol). 
[0260] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 36 (389 mg. 85%) was 
obtained from 1-(4-pyridyl)ethanone=thiosemicarbazone (318 mg. 1.64 mmol) prepared above. 
^H NMR (270 MHz. CDCI3) $ (ppm): 2.16 (&. 3H). 2.25 (s. 3H). 2.35 (s. 3H), 7.30 (d, J = 6.3 Hz, 2H). 8.46 (br s. 1H). 
8.60 (d, J = 6.3 Hz. 2H). 

Refisrence Example 34 (Compound 37) 

[0261] Step 1: In a mannersimilar to that in Step 1 ofReference Example 1 , 1-pyrazinylethanone=thiQsemicart)azone 

(714 mg. 92%) was obtained from acetylpyrazine (489 mg. 4.00 mmol) and thiosemicarbazide (366 mg. 4.00 mmol). 

[0262] Step 2: In a nnanner similar to that in Step 2 of Reference Example 1. Compound 37 (489 mg. 85%) was 

obtained from 1-pyrazinylethanone=thiosemicart>azone (400 mg. 2.05 mmol) prepared above. 

^H NMR (270 MHz. CDCI3) 6 (ppm): 2.16 (s, 3H), 2.26 (s, 3H), 2.42 (s. 3H). 8.06 (br s. 1H). 8.46 (d. J = 2.7 Hz. 1H). 

8.52 (dd, J = 1.7. 2.7 Hz. 1H). 8.71 (d, J = 1.7 Hz, 1H). Reference Example 35 (Compound 38) 

[0263] Step 1: Inamannersimilartothat inStep 1 ofReference Example 1. 1-(2-pynnolyl)ethanone^iosemicart>azone 

(408 mg. 55%) was obtained from 2-acetylpyrrote (437 mg, 4.00 mmol) and thiosemicarK>azide (374 mg. 4.09 mmol). 

[0264] Step 2: In a n^nner similar to that in Step 2 of Reference Example 1, Compound 38 (504 mg. 95%) was 

obtained from 1-(2-pyrrolyl)ethanone^thlo&emtcart>azGne (314 mg, 1.72 mmol) prepared above. 

1H NMR (270 MHz, CDCy $ (ppm): 2.12 (s, 3H). 2.21 (s. 3H). 2.38 (s. 3H). 2.55 (s. 3H), 6.17-6.22(m. 2H). 7.1 1 (br s. 

1H).8.13(brs, 1H). 

Reference Example 36 (Compound 39) 

[0265] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 1-(2-fufy1)ethanone=thiosemicarbazone 
(441 mg. 60%) was obtained from 2-acetylfuran (444 mg. 4.00 mmol) and thiosemicarbazide (368 mg. 4.03 mmol). 
[0266] Step 2: In a manner simitar to that in Step 2 of Reference Example 1, Compound 39 (217 mg. 83%) was 
obtained from 1-(2-fury1)ethanone=thiosemicart>azone (180 mg, 0.982 mnraO prepared above. 
^H NMR (270 MHz. CDCt3)$(ppm):Z13(s.3H),2.22(s,3H).2.30(s. 3H). 6.31 (m, 2H). 7.36 (brs. 1H). 8.43 (brs, 1H). 
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Reference Example 37 (Compound 40) 

[0267] Step 1 : In a nnanner similar to that in Step 1 of Reference Example 1 , 1-<2-thieny{)ethanone^losemicarfaa2X>ne 
{636 mg. 78%) was olrtained from 2-acelyIthiophen8 (521 mg. 4.13 mmol) and Ihiosemicarbazide (376 mg, 4.1 1 mmol). 
Step 2: In a manner similar to that in Step 2 of Reference Example 1 , Compound 40 (549 mg. 78%) was obtained from 
1-(2-thianyl)Gthanone=thiosemtcarbazone (4d8 mg, 2.50 mmol) prepared above. 

NMR (300 MHz. CDCI3) 5 (ppm): 2.07 (s, 3H). 2.24 (s. 3H), 2.42 (s. 3H), 6.89 (br t. J = 7.2 Hz. 1H). 7.08 (dd. J = 6.9. 
7.2 Hz 1H). 7^4 (br d, J = 6.9 Hz. 1H), 8.81 (brs. 1H). Reference Example 38 (Compound 41) 
{0268] in a manner similar to that in Refer^ce Example 8. Compound 41 (148 mg. 52%) was obtained in from 
Compound 40 (260 mg, 0.918 mmol) prepared In Reference Example 37. 

^H NMR (270 MHz, CDCI3) 5 (ppm): 1 .36 (t, J = 7.0 Hz. 3H), 2.25 (s. 3H). 2.20 (s. 3H), 2.43 (s. 3H), 3.92 (br q. J = 7.0 
Hz, 2H). 6.91 (br I, J = 5.2 Hz. 1 H). 7.06 (br d, J = 5.2 Hz. 1H). 7.24 (br d. J = 5.2 Hz. 1 H). 

Reference Example 39 (Compound 42) 

(0269] Step 1 : In a manner similar to that In Step 1 of Reference Example 1 . H3-methyl-2-thienyi)ethanone=thiosem- 
icarfoazone (410 mg, 48%) was obtained from 2-acetyl-3-methylthiQphene (561 mg. 4.00 mmol) and thkisemlcart>azide 
(374 mg, 4.09 mmol). 

[0270] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 42 (335 mg. 93%) was 
obtained from 1-(3-methyt'24hienyl)ethanone=thlosemicartiazone (260 mg, 1.22 mmol) prepared above. 
^H NMR (270 MHz, CDCI3) $ (ppm): 2,02 (s. 3H), 2.19 (s. 3H), 224 (s. 3H). 2.38 (s. 3H) 6.78 (d, J = 5.0 Hz, 1H). 7.07 
(d. J = 5.0 Hz. 1 H), 9.37 (br s, 1H). 

Reference Example 40 (Compound 43) 

[0271] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , 1-(benzo[b]thlophen-2-yi)ethanone=thi- 
osemicarbazone (990 mg, 99%) was obtained from 1-(benzo[blthiophen-2-yl)ethanone (705 mg. 4.00 mmol) and Ihi- 
osemicarbazide (370 nf>g, 4.05 mmol). 

1H NMR (270 MHz. DMSOdg) 5 (ppm): 2,40 (s, 3H). 7.36-7.41 (m, 2H). 7.45 (br s, 1H). 7.81-7.90 (m. 3H). 8.42 (br s, 
1H), 10.56 (brs.lH). 

[0272] Step 2: In a manner similar to that in Step 2 of Refisrenca Example 1, Compound 43 (599 mg. 90%) was 

obtained from 1-(benzo[b]thiopherh2-yl)ethanone=thiosemicart>azone (500 mg, 2.01 mmol) prepared above. 

^H NMR (270 MHz. DMSO^Ie) 5 (ppm): 2.04 (s. 3H), 2.17 (s. 3H). 2.38 (s, 3H). 7.31-7.40 (m. 3H), 7.79 (br d, J = 7.6 

Hz. 1H). 7.89 (brd. J = 7.8 Hz, 1H). 11.75 (brs. 1H). Reference Example 41 (Compound 44) 

[0273] Step 1: InamannerslmilartothatlnStep 1 of Reference Example 1, 1-(3-thienyi)ethanone=thiQsemicarbazone 

(839 mg. 98%) was obtained from 3-acetylthiophene (520 mg . 4. 1 2 mmol) and thiosem tcarbazide (366 mg , 4 .00 mmol). ^ H 

NMR (270 MHz. DMSO-d^) 5 (ppm); 2.27 (3, 3H). 7.52 (br d. J = 5.3 Hz. 1H), 7,83 (br d. J = 5,3 Hz, 1 H). 7.95 (br s. 1H). 

8.22 (brs. 1H). 10.08 (brs. 1H). 

[0274] Step 2: In a rrtannar similar to that in Step 2 of Reference Example 1. Compound 44 (540 mg. 83%) was 
obtained from 1-<3-thtenyl)ethanone=thIosemicart)azane (458 mg. 2.30 mmol] prepared above. 
^H NMR (270 MHz. DMSOde) 5 (ppm); 2,02 (s. 3H), 2.15 (s. 3H), 2 J25 (s. 3H). 7,05 (br d. J = 6,0 Hz, 1H). 7.37 (br s, 
1H). 7.47 (br d. J = 6.0 Hz, 1H). 

Reference Example 42 (Compound 45) 

[0275] Step 1 : In a mannersimilar to that in Step 1 of Reference Example 1 . 1 -(24hiazolyl)ethanone=thiosemicarbazone 
(71 1 mg, 90%) was obtained from 2-acetylthiazole (379 mg, 4.15 mnnol) and Ihiosemicarbazide (366 mg, 4.00 mmol). 
^H NMR (270 MHz. DMSO-dfi) 6 (ppm): 2.42 (s. 3H). 7.67 (br s. 1H). 7.79 (br d, J = 4.3 Hz. 1 H), 7.87 (br d, J = 4.3 Hz. 
1H), 8.51 (brs. 1H). 10.65 (brs. 1H). 

[0276] Step 2; In a manner similar to that in Step 2 of Reference Example 1. Compound 45 (374 mg, 45%) was 

obtained from 1-(2-thiazalyl)ethanone=thiosemicarbazone (374 mg, 1.87 mmoO prepared above. 

^H NMR (270 MHz, DMSO-dg) $ (ppm): 2.03 (s, 3H). 2.18 (s. 3H). 2.31 (s, 3H), 7.74-7.79 (m. 2H), 1 1.70 (br s. 1H). 

Reference Example 43 (Compound 46) 

[0277] in a manner similar to that in Step 1 and 2 of Reference Example 1. Compound 46 (141 mg. 10%) was obtained 

from 2 -methyiacetophenone (627 mg, 4.67 mmol) and thiosemicarbazide (374 mg. 4.09 mmol). 

1H NMR (270 MHz, CDCI3) 5 (ppm): 1.99 (brs, 1H). 2.21 (s. 3H). 2.33 (s, 3H). 2.38 (s, 3H). 7.15-7.20 (m, 3H). 7.38 (m. 



71 



EP 1616 866 A1 



1H). 8,90 {brs. 1H). 

Reference Example 44 (Compound 47) 

s [0278] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , 3'-methylacetophenone=thiosemicaft>a- 
zone (791 mg, 69%) was obtained from 3 -nnetliylacetophenone (540 mg, 4.Q2 mmol) and thiosemicarbazide (369 mg, 
4.04 mmol). 

[0279] Step 2: tn a manner similar to that in Step 2 of Reference Example 1. Compound 47 (316 mg, 79%) was 
obtained from 3 -methylacetophenone=thio5emicarbazone (300 mg, 1.36 mmol) prepared above. 
10 1H NMR (270 MHz. CDCy 5 (ppm): 2.15 (s, 3H). 2.23 (s. 3H). 2,34 (s. 3H), 237 (s. 3H). 7,01-7.09 (m, 1 H). 7.19-7.30 
(m, 3H). 7.90 (brs. 1H), 

Reference Example 45 (Compound 48) 

15 [0280] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , 4'H7iethylacetophenone=thiosemicart>a- 
zone (767 mg. 93%) was obtained from 4 -methytacetophenone (536 mg, 3.99 mmol) and thiosemicarbazide (382 mg, 
4.19 mmol). 

NMR (270 MHz, DMSO-de) 5 (ppm): 2.27 (8. 3H). 2,32 (s, 3H), 7.18 (d. J = 7.9 Hz. 2H), 7.82 (d. J = 7.9 Hz. 2H). 7.88 
(brs. 1H), 8.23 (brs, 1H), 10.15 (brs. 1H). 
20 [0281] Step 2: In a manner similar to that In Step 2 of Reference Example 1, Compound 48 (224 mg. 80%) was 
obtained from 4'-mBthylacetophenona=thiosemicafbazone (200 mg, 0.965 mmol) prepared above. 
1H NMR (270 MHz. DMSO-dg) 5 (ppm): 2.06 (s. 3H). 2.24 (s. 3H). 2.31 (s, 3H), 2.36 (s, 3H), 7.13 (d. J = 8.3 Hz. 2H), 
7.31 (d, J = 8.3 Hz. 2H). 8.40 (br S. 1H). 

25 Reference Example 46 (Compound 49) 

[0282] Step 1 : In a mannersimilar tothat in Step 1 of Reference Example 1 . 2'-ethylpropiophenone=thlodemicarbazone 
(672 mg, 71%) was obtained from Z-ethylpropiophenone (649 mg, 4.00 mmoQ and thiosemicarbazide (378 mg, 4.14 
mmol). 

30 [0283] Step 2: In a manner similar to that In Step 2 of Reference Example 1. Compound 49 (759 mg. 88%) was 
obtained from 2'-ethylpropiophenone=thiosemicari)azone (300 mg. 1.27 mmol) prepared atxive. 
^H NMR (270 MHz. CIX:^ 5 (ppm): 1.13 (t. J = 6.9 Hz. 3H), 1.24 (t. J = 7.3 Hz. 3H). 1.96 (s, 3H). 2.20 (m. 1H). 2.24 
(s, 3H), 2.71 (m. 2H), 3,1 4 (m. IN), 7. 1 3 (br t. J = 7.1 Hz. 1H). 7.21 -7.26 (m. 2H). 7.51 (brd. J = 7.9 Hz. 1H). 8,87 (brs. 1H). 

35 Reference Example 47 (Compound 50) 

[0284] Step 1: In a manner similar to that in Step 1 of Reference Example 1. 2'-methoxyacetophenone=thiosemlcar- 
bazone (691 mg, 92%) was obtained from 2'-methoxyacetophenone (601 mg, 4.00 mmol) and thiosemicarbazide (366 
mg. 4.00 mmol). 

40 [0285] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 50 (64.0 mg. 93%) was 
obtained from 2'-methoxyacetophenone=thiosemicarbazone (50.0 mg, 0.224 mmot) prepared above. 
1H NMR (270 MHz. CDCI3) 6 (ppm): 2.08 (s. 3H), 2.29 (s, 3H), 2.45 (s. 3H), 3.87 (s. 3H), 6.90 (br t. J = 7.3 Hz. 1H). 6,91 
(br d. J = 7.3 Hz. 1H), 7.06 (br d. J = 7.3 Hz, 1H). 7.27 (br t. J = 7.3 Hz, 1H), 8,31 (br s, 1H). 

^ Reference Example 48 (Compound 51) 

[0286] Step 1 : In a manner similar to that in Step 1 of Reference Example 1. 3'>methoxyacetophenone^hiosemicar' 
bazone (713 mg. 58%) was obtained from 3'-methoxyacetophBnone (601 mg, 4.00 mmol) and thiosemicartiazide (377 
mg, 4.12 mmol)- 

50 iH NMR (270 MHz, DMSO-dg) 5 (ppm): 2.29 (s. 3H). 3.80 (s. 3H). 6.96 (br d. J = 7.9 Hz. 1 H). 7.30 (br t. J = 7.9 Hz, 1H), 
7.44 (brs. IH), 7.46 (brd. J = 7.9 Hz. IH). 7.94 (brs, IH). 8.28 (brs. 1H), 10.18 (brs. IH), 

[0287] Step 2: In a manner similar to that In Step 2 of Reference Example 1, Compound 51 (419 mg, 71%) was 
obtained from 3'-methoxyacetophenone=thlosemicart>azone (500 mg, 2.24 mmol) prepared above. 
IH NMR (270 MHz. CDCij) 6 (ppm): 2.10 (s. 3H). Z30 (s. 3H). 2,34 (s. 3H). 3.78 (s. 3H), 6.78 (br d, J = 7.9 Hz. IH), 
55 6.94 (br s. 1 H). 7.01 (br d. J = 7.9 Hz. 1 H). 7.25 (br t. J = 7.9 Hz. 1 H), 9.48 (br s. 1 H). 
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Reference Example 49 (Compound 52) 

[0288] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , 4 -methoxyacetophenone^hlosemicar- 
bazone (446 mg. 83%) was obtained from 4'-methoxyacetophenone (362 nr^g, 2.41 mmol) and thio3emicart>azide (225 
5 mg, 2.46 mmol). 

(028d] Step 2: In a nrtanner similar to that in Step 2 of Reference Example 1, Compound 52 (246 mg. 90%) was 
obtained from 4 -methoxyacetophenona=thlosemlcart»zane (200 mg. 0.896 mnnol) prepared above. 
1H NMR (270 MHz. CDCI3) 5 (ppm): 2.06 (s, 3H). 2.24 (s. 3H), 2.35 (s, 3H). 3.78 (s, 3H}, 6.84 (d. J = 8.6 Hz. 2H), 7.36 
(d, J = 8.6 Hz, 2H). 8.56 (br s. 1H). 

10 

Reference Example 50 (Compound 53) 

[0290] Step 1 : In a mannerstmilar to that in Step 1 of Reference Example 1 . 2 -fluoroacetophenone=thiosemicarbazone 
(704 mg, 83%) was obtained from 2''tluoroacetophenone (556 mg, 4.04 mmol) and thiosemicarbazide (385 mg. 4.12 
15 mmol). 

1H NMR (270 MHz, DMSO-dg) 5 (ppm): 2.29 (s. 3H), 7.19-7.28 (m. 2H). 7.40-7.48 (m. 1H). 7.74-7.80 (m. 2H). 8.30 (br 
s. 1H), 10.34 (brs. 1H). 

[0291] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 53 (199 mg. 71%) was 
obtained from 2 -fluorDacetophenone^hiosemtcarbazone (200 mg, 0.948 mmol) prepared above. 
20 1H NMR (270 MHZ.CDCI3) S (ppm): 2.05 (s, 3H). 2.26 (s. 3H). 2.40 (s. 3H). 7.01-7.12 (m , 2H). 7.23-7.31 (m. 2H), 8.68 - 
(brs. 1H). 

Reference Example 51 (Compound 54) 

2S [0292] Step 1 : In a manner similar to that In Step 1 of Reference Example 1 . 3 -fluoroacetophenone^thlosemicarbazone 
(772 mg, 92%) was obtained from 3'-fIuaroaoetophenone (553 mg. 4.00 mmol) and thiosemicarbazide (372 mg, 4.07 
mmol). 

^H NMR (270 MHz, DMSO-dg) 5 (ppm): 2.29 (s, 3H), 7.17-7.24 (m. 1H). 7.38-7.46 (m. 1H). 7.69 (br d. J = 8,9 Hz, 1H), 
7.88 (br d. J = 11.2 Hz, 1H), 8.09 (brs. 1H). 8.31 (brs, 1H). 10.24 (brs. 1H). 
30 [0293] Step 2: In a manner similar to that in Step 2 of RafBrance Example 1, Compound 54 (242 mg, 74%) was 
obtained from 3'"fluorDacetophenone=thio5emlcarbazone (233 mg, 1.10 mmol) prepared above. 
^H NMR (270 MHz, CDCI3) 6 (ppm): 2.08 (s. 3H), 226 (s, 3H), 2.35 (s, 3H). 5.92-6.99 (m, 1H). 7,07-7.13 (m. 1H), 
7.18-7.22 (m, 1H), 7.28-7,34 (m. 1H). 8.54 (br s. 1H). 

35 Reference Example 52 (Compound 55) 

[0294] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 4'-fluoroacetophenone=thiosemicarbazone 
(769 mg. 91%) was obtained from 4'-fluoroacetQphenone (553 mg, 4.00 mmol) and thiosemicarbazide (376 mg. 4.11 
mmol). 

^ [0295] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 55 (251 mg, 86%) was 
obtained from 4*-fluon}acetophenone=thiosemicarbazone (208 mg, 0,986 mmol) prepared above. 
1H NMR (270 MHz, CDCI3) 6 (ppm): 2,14 (s. 3H). 2.22 (s. 3H). 2.36 (s. 3H). 6.98-7.05 (m. 2H). 7.38-7.44 (m, 2H). 8,09 
(brs, 1H). 

45 Reference Example 53 (Compound 56) 

[0296] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 2'-chlaraacetaphenone=thbsemicart}azane 
(362 mg. 58%) was obtained from 2'-chloroacetaphenone (344 mg. 2.23 mmol) and thiasemtcart>azide (194 mg. 2.12 
mmol). 

so [0297] Step 2: In a manner similar to that in Step 2 of Reference Example 1. Compound 56 (347 mg. 97%) was 
obtained from 2'-chloroacetophenon8=thiosemicarbazQne (200 mg, 1.14 mmol) prepared atxive. 
^H NMR (270 MHz, CDCI3) 5 (ppm): 1.98 (s. 3H). 223 (s. 3H). 2.38 (s. 3H). 7.22-7.27 (m. 2H). 7.37-7.45 (m. 2H), 9.05 
(brs. 1H). 

55 Reference Example 54 (Compound 57) 

[0298] In a mannersimilar to that in Reference Example 8. Compound 57 (347 mg, 97%) was otitainedfmm Compound 
56 (200 mg. 1.14 mmol) prepared in Reference Example 53. 
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1H NMR {270 MHz, CDCI3) 5 {ppm): 1.35 (t. J = 6.9 Hz, 3H). 2J2B (s, 3H), 2.30 (s, 3H). 2.40 (s, 3H), 3.91-3.93 (br s. 
2H). 7.22-7.28 (m, 2H). 7.38-7.42 (m. 2H). 

Reference Example 55 (Compound 58) 

[0299] Step 1 : In a mannersimilarto that in Step 1 cyf Reference Example 1 , 3'-c^laroacetaphenone=thiasemtcarbazane 
<211 mg, 45%) was obtained from 3'-chIaroacetaphenone (319 mg, 2.06 mmol) and thiosemicaii)azide (168 mg. 2.06 
mmol). 

[0300] Step 2; In a manner similar to that in Step 2 of Reference Example 1, Compound 58 {347 mg. 97%) was 
10 obtained from 3'-chlaraacetophenone=thto5emicarbazone (200 mg, 1.14 mmol) prepared above. 

1H NMR (270 MHz. CDCy 5 (ppm): 2.01 (s. 3H). 2.19 (s. 3H). 2.25 (s, 3H). 7.29-7.41 (m. 4H). 11.68 (br s. 1H). 

Reference Example 56 (Compound 59) 

15 [0301] Step 1 : Inamannersimilartothatin Step 1 of fReference Example 1, 4'-<:hlQraacetaphenon8=thiosemicart>azone 
(362 mg. 58%) was obtained from 4'-chlaroacetophenone (344 mg, 2.23 mmol) and thiosemicart^azide (194 mg, 2.06 
mmol). 

[0302] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 59 (193 mg, 86%) was 
obtained from 4'-chloraaGetophenone=thiosemicarbazone (164 mg, 0.720 mmol) prepared above. 
20 1H NMR (270 MHz. CDCI3) 5 (ppm): 2.1 1 {s. 3H), 2.23 (s, 3H). 2.24 (s, 3H), 7.30 (d. J = 8.6 Hz. 2H). 7.36 (d. J = 8.6 
Hz. 2H), 8.34 (brs. IH). 

Reference Example 57 (Compound 60) 

25 [0303] Step 1:lnamannersimilartothatinStep1 ofReferenceExampie1,2'-bromoacetophenone=thiosemicarbazone 
(392 mg, 69%) was obtained from 2 -bromoacetophenane {415 mg, 2.08 mmol) and thiosemicarbazlde (190 mg. 2.08 
mmol). 

^H NMR (270MHz. DMSO-dg) 5 (ppm): 2.28 (s, 3H). 7.29-7.76 (m, 5H), 8.25 (brs. IH). 10.35 (br s. 1H). 
[0304] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 60 (328 mg, 99%) was 
30 obtained from 2 -bromoacetophanone^iosemicarbazane (254 mg. 0.933 mmol) prepared above. 

^H NMR (270 MHz, CDCy $ (ppm): 2.01 (s. 3H). 2.23 (s. 3H). 2,38 {s, 3H), 7.13 (br t, J = 7.6 Hz, IH), 7.30 (brt. J = 
7.6 Hz. 1H). 7.47 (br d. J = 7.6 Hz. 1H). 7.52 {brs, J = 7.6 Hz. IH), 8.86 (brs. IH). 

Refierence Example 58 (Compound 61) 

35 

[0305] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 2 -hydroxyacetophenone=thiosemicar- 
bazone (649 mg, 78%) was obtained from 2'-hydroxyacetophenone (544 mg. 4.00 mmol) and thiosemicarbazlde (377 
mg, 4.12 mmoO- 

1H NMR (270 MHz, DMSO-dg) 6 (ppm): 2.31 (s. 3H). 6.85 (br t, J = 7.0 Hz, 1 H), 6.88 {br d, J = 7.0 Hz. IH). 7.25 (br t. 
40 J = 7.0 Hz. IH). 7.50 (brs. IH). 7.53 {br d. J = 7.0 Hz. IH), 7.81 (br s. IH). 8.10 (brs. IH). 10.35 (brs. IH). 

[0306] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 61 (322 mg. 70%) was 
obtained from 2'-hydrDxyacetophenone=4hiosemicari3azone (233 mg, 1.10 mmol) prBpared above. 
1H NMR (270 MHz. DMSO-de) 6{ppm): 2.04 (s, 3H). 2.06 (s. 3H). 2.23 (s. 3H), 2.24 (s, 3H). 7.12 (brd, J = 7.6 Hz, IH). 
7.23 (br t, J = 7.6 Hz. 1 H), 7.35 (br t. J = 7.6 Hz. 1 H). 7.39 (br d, J = 7.6 Hz. 1 H). 10 J20 (br s, IH). 

45 

Reference Example 59 (Compound 62) 

[0307] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 3 -hydroxyacetophenone=thiosemicar- 
bazone (654 mg. 78%) was otitained from 3 -hydrDxyaoetophenone (546 mg. 4.01 mmol) and thiosemicarbazide (379 
so mg. 4.15 mmol). 

[0308] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 62 (351 mg. 84%) was 
obtain^ from 3'-hydmxyacetophenone^hiosemicarbazone (262 nng. 1.25 mmol) prepared above. 
1H NMR (270 MHz. DMSO-dg) $ (ppm): 1 .96 (s. 3H). 2.27 (s. 3H). 2.28 (s. 3H). 2.34 (s, 3H). 7.07 (br d. J = 8.4 Hz. 1H). 
7.15 (br s. 1 H), 7.32 (br d. J = 8.4 Hz. 1 H). 7.33 (br t. J = 8.4 Hz. 1 H). 9.24 (br s. 1 H). 

55 

Reference Example 60 (Compound 63) 

[0309] Step 1: In a manner similar to that in Step 1 of Reference Example 1, 3'-hydraxyt)enza]dehyde=thiosemicar- 



74 



EP1 616 866A1 



bazone (732 mg, 88%) was obtained from 3'-hydraxybenzaidehyde (488 mg, 4.00 mmol) and thiosemicarbazide (378 
mg, 4.15 mmol). 

1H NMR (270 MHz. DMSO-dg) 8 (ppm): 6.80 (m, 1H). 7.13 (br s, 1 H), 7.19 (m. 2H). 7.87 (br s, 1 H). 7,96 (s, 1H). 8.14 
(brs. 1H). 9,56 (brs. 1H). 11.35 (brs, 1H). 

9 [0310] Step 2: In a manner similar to that in Step 2 of Reference Example 1. Compound 63 (322 mg. 70%) was 
obtained from 3 -hydroxybenzaldehyde^iosemicarbazone (300 mg, 1 .43 mmol) prepared above. 

NMR (270 MHz. OMSO-de) ^ (PP"^): 218 (s. 3H). 2.25 (s, 3H). 2.28 (s. 3H). 6.86 (s. 1 H), 7.04 (br d. J ^ 7.4 Hz. 1H), 
7.05 (s. 1H), 7.19 (br d. J = 7.4 Hz. 1H). 7.31 (br t, J = 7.4 Hz, 1H). 8.16 (br s. 1H). 

10 Reference Example 61 (Compound 84) 

[0311] Step 1 : In a manner similar to that In Step 1 of Refierence Example 1 , 4*-hydroxyacetophenone=thiosemicar- 
bazone (830 mg, 99%) was obtained from 4 -hydroxyacetophenone (544 mg. 4.00 mmol) and thiosemicarbazide (387 
mg. 475 mmol). 

15 1H NMR (270 MHz. DMSO-d^) S (ppm): 2.23 (s. 3H), 6.75 (d. J = 8.5 Hz. 2H). 7.76 (d, J = 8.5 Hz. 2H). 7,78 (br s. 1H). 
8.14 (brs. 1H). 9.75 (s. 1H). 10.05 (s. 1H). 

[0312] Step 2: In a manner similar to that In Step 2 of Reference Example 1, Compound 64 (199 mg. 61%) was 
obtained from 4'-hydroxyacetophenone^hiosemicarbazone (202 mg. 0.965 mmol) prepared above. 
1H NMR (270 MHz. CDCI3) 6 (ppm): 2.15 (s. 3H), Z22 (s. 3H). 2.23 (s, 3H), 2.29 (s. 3H). 7.07 (br d. J = 8.6 Hz, 2H). 
20 7.43 (br d, J » 8.6 Hz. 2H). 7.99 (br s. 1 H). 

Reference Example 62 (Compound 65) 

[0313] Step 1: In a mannersimiiarto that in Step 1 of Reference Example 1, 2'-nitn>aGetaphenone=thlasemtcarbazone 
25 (785 mg. 81 %) was obtained from 2 -nitroacetophenone (673 mg. 4.08 mmol) and thiosemicarbazide (365 mg , 3 .99 mmol). 
^H NMR (270 MHz. DMSO-dg) 8 (ppm): 2.27 (s. 3H), 7.32 (brs. 1H). 7.60-7.68 (m. 1H). 7.72-7.79 (m, 2H). 7.96 (br d. 
J = 7.9 Hz. 1H), 8.31 (brs. 1H). 10.52 (brs. 1H). 

[0314] Step 2: In a manner similar to that in Step 2 of Reference Example 1. Compound 65 (548 mg. 94%) was 
obtained from 2'-nitraacetophenone=thlosemlcart>azone (431 mg, 1.81 mmol) prepared above. 
30 ^H NMR (270 MHz. CDCy $ (ppm): 2.04 (s. 3H). 2.07 (s, 3H). 2.23 (s, 3H). 7.49-7.71 (m, 4H). 1 1 .73 (br s. 1 H). 

Reference Example 63 (Compound 66) 

[031 5] Step 1 : In a manner similar to that in Step 1 of R^erence Example 1 . 3'-nltmaoetophenone=thiosemicarbazone 
35 (910 mg, 75%) was obtained from 3'-nltroacetophenone (661 mg. 4.00 mmol) and thiosemicarbazide (370 mg. 4.05 
mmol). ^H NMR (270 MHz, DMSO-dg) 5 (ppm): 2.37 (s. 3H). 7.67 {br t. J = 7.9 Hz. 1H). 8.16 (br s, 1H). 8.23 (br d, J = 
7.9 Hz. 1H). 8.40 (brs. 1H). 8.43 (brs, J = 7.9 Hz. 1H). 8.61 (brs. 1H), 10,40 (brs. 1H). 

[0316] Step 2: In a manner similar to that in Step 2 of Reference Example 1. Compound 66 (409 mg. 60%) was 
obtained from 3-nltraacetaphenone=thiasemicaibazane (506 mg. 2.12 mmol) prepared above. 

40 1H NMR (270 MHz. CDCI3) 5 (ppm): 2.15 (s, 3H). 2.25 (s, 3H), 2.40 (s. 3H). 7.53 (br t. J = 8.3 Hz. 1 H), 7.73 (br d, J = 
8.3 Hz. 1H), 8.15 (br d. J = 8,3 Hz. 1H). 8.30 (brs, 2H), Reference Example 64 (Compound 67) 
[0317] Step 1 : In a mannersimiiarto that in Step 1 of Reference Example 1 . 4'-nitrDaoetaphenone=thiasemicarbazone 
(475 mg, 94%) was obtained from 4'-nitroacetophenone (350 mg, 2.12 mmol) and thiosemicarbazide (195 mg, 2.13 
mmol). Step 2: In a manner similar to that in Step 2 of Reference Example 1 . Compound 67 (216 mg. 40%) was obtained 

45 from 4'>nitroacetophenone=thiosemicarbazone (397 mg. 1 .67 mmol) prepared above. 

^H NMR (270 MHz. CDCI3) 5 (ppm): 2.15 (s. 3H). 2.24 (S. 3H). 2.38 (s. 3H). 7.59 (d. J = 8.6 Hz, 2H). 8.20 (d. J = 8.6 
Hz. 2H). 8.30 (br S.I H). 

Reference Example 66 (Compound 68) 

so 

[0318] Compound 61 (118 mg, 0.352 mmol) prepared in Reference Example 58 was dissolved in methanol (5 mL), 
and to the solution was added potassium cartxinate (200 mg, 1 .48 mmol) and the mbcture was stirred at room temperature 
for 10 minutes. The reaction mixture was filtered, and the filtrate was concentrated under reduced pressure. After the 
residue was dissolved in ethyl acetate, to the solution was added water and 1 mol/L hydrochloric acid, and the mixture 
55 was extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over 
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The resulting yellow oil was dissolved 
in methanol (3 mL). To the solution was added diisopropyi ether (1 0 mL). and the deposited crystals were collected by 
filtration and dried to obtain Compound 68 (96.9 mg. 94%). 
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1H NMR (270 MHz. DMSO-dg) 6 (ppm): I.M (s, 3H), 2.23 {s. 3H). 2,35 (s. 3H). 6.72 (br t. J = 7.6 Hz. 1H). 6.83 (br d. J 
= 7.6 Hz, 1 H). 6.88 (br d, J = 7 .6 Hz, 1 H), 7.1 0 {br t. J = 7.6 Hz, 1 H). 9.95 (br s. 1 H), 1 1 .45 (br s. 1 H). 

Reference Example 66 (Compound 69) 

[0319] Inamannersimiiartathatin RefisrencaExamplaeS, Compound 69 (101 mg, 82%) was obtained from Compound 
62 (140 mg, 0.417 mmol) prepared in Reference Example 59. 

^H NMR (270 MHz, OMSOde) 5 (ppm): 2.01 (s. 3H). 2.18 (s. 3H). 2.23 (s. 3H). 6.66 (br t, J = 7.9 Hz, 1H), 6.69 (br s. 
1H). 6.76 (br d, J = 7.9 Hz, 1H). 7.13 (br t J = 7.9 Hz. 1H). 9.46 (brs, 1H). 11.60 (brs, IN). 

Reference Example 67 (Compound 70) 

[0320] In a mannersimilarto that in Reference Example 65, Compound 70 (88 mg, 91%) was obtained from Compound 
64 (110 mg, 0.326 mnrx)!) prepared in Reference Example 61. 

^H NMR (270 MHz, CDCI3) 6 (ppm): 2.00 (s, 3H). 2.16 (s. 3H), 2.23 (s, 3H). 6.71 (d, J = 8.6 Hz, 2H). 7.15 (d. J = 8.6 
Hz, 2H}, 9.48 (brs, IH), 11.6 (brs. 1H). 

Reference Example 66 (Compound 71) 

[0321] Step 1 : In a mannersimilarto thatin Step 1 of RaferBnca Example 1 , 3'-cyanoaoetophenon8=thlasemlcarbazone 
(863 mg, 99%) was obtained from 3-ace^benzonltrile (581 mg, 4.00 mmol) and thiosemicarbazide (370 mg, 4.05 mnrusl). 
Step 2: In a manner similar to that in Step 2 of Reference Example 1 . Compound 71 (274 mg, 68%) was obtained from 
3 -cyanoacetophenone=thiosemicarbazone (300 mg, 1.34 mnrwl) prepared above. 

1H NMR (270 MHz. CDCI3) 5 (ppm): 2.08 (s, 3H), 2.26 (s, 3H). 2.36 (s, 3H), 7.46 (m. IH), 7.56 (m, IH), 7,68 (m. IH), 
7.71 (brs, IH). 8.73 (br s. 1 H). 

Reference Example 69 (Compound 72) 

[0322] Step 1: InamannersimllartothatinStepI of Reference Example 1,4'-cyanoacetophenone=thbsemlcarbazone 
(430 mg, 98%) was obtained fram 4-acetyttienzonitrile (290 mg, 2.0 mmol) and thiosemicarbazide (185 mg, 2.02 mmol). 
1H NMR (270 MHz, DMSO-dg) 5 (ppm): 2.30 (s. 3H). 7.82 (d, J = 8.4 Hz, 2H). 8.12 (br s. IH). 8.14 (d, J = 8.4 Hz, 2H). 
8.40 (brs, IH), 10.51 (brs. 1H). 

[0323] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 72 (494 mg, 94%) was 
obtained from 4'-cyanoacetophenone=thiosemicart)azone (380 nng, 1.74 mmol) prepared above. 
1H NMR (270 MHz, DMSO-ds) S (ppm): 2.01 (s. 3H), 2.18 (s. 3H), 2.31 (s. 3H). 7.54 (d. J = 1 1 .7 Hz, 2H). 7.81 (d. J = 
11.7 Hz, 2H), 11.73 (brs. IH). 

Reference Example 70 (Compound 73) 

[0324] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 3'-trifluoromethytacetophenone=thiosem- 
tcarbazone (888 mg, 63%) was obtained from 3'-tnfluoromethylacetophenone (765 mg. 4.07 mmol) and thiosemicar- 
bazide (370 mg, 4.05 mmol). 

[0325] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 73 (270 mg, 68%) was 
obtained from 3 -trlfluoromethylacetophenane^losemlcarbazone (300 mg, 1 .15 mmol) prepared above. 
1H NMR (270 MHz, CDCy 8 (ppm): 2.01 (s, 3H). 2.27 (s. 3H). 2.37 (s. 3H). 7.43 (br t, J = 7.6 Hz. IH). 7.52 (br d, J = 
7.6 Hz. IH), 7.63 (br d. J = 7.6 Hz. IH). 7.65 (br s. IH). 8.89 (br s, IH). 

Reference Example 71 (Compound 74) 

[0326] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 2'-cartx)xyacetophenone=thiosemicar- 
bazone (489 mg, 52%) was obtained from 2-acetyibenzaic add (381 mg. 4.17 mmol) and thiosemicafbazide (381 mg, 
4.17 mmol). 

[0327] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 74 (313 mg. 64%) was 
obtained from 2*-cart>oxyaoetophenone=thiosemicartazone {363 mg. 1.53 mmol) prepared at>ove. 
^H NMR (270 MHz. CDCI3) 5 (ppm); 2.04 (s. 3H). 2.29 (s. 3H), 2.38 (s. 3H). 3.20-3.30 (br s. IH), 7.88-8.15 (m. 3H). 
8.32-8.33 (brm, IH). 
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Reference Example 72 (Compound 75) 

(0328] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 2'.6'-dimethoxyacetophenone=thiosem- 
icarbazone (747 mg, 63%) was obtained from 2',6'-dimethoxyacelophenone (606 mg, 3.96 mmot) and thiosemicarbazide 

9 (374 fT^, 4.09 mmol). 

1H NMR (270 MHz. DMSOde) 5 (PP^")' 2 (s. 3H). 3.77 (s. 6H). 6.80 (d. J = 8.2 Hz. 2H). 7.44 (t. J = 8.2 Hz, 1H), 7.83 
(brs, 1H). 8.04 (brs. 1H), 8.31 (bra. 1H). 

(0329] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 75 (441 mg, 89%) was 
obtained from 2',6'-dimethox^cetophenon8=thiosemicart)azone (363 mg. 1.61 mmol) prepared above. 

10 iH NMR (270 MHz, CDCI3) 6 (ppm): 2.02 (s. 3H), 2.21 (s. 3H), 2.51 (s. 3H). 3.78 (s, 6H), 6.53 (d, J = 8.5 Hz. 2H). 7.15 
(t. J ^ 8.5 Hz. IH), 8.70 (br s, 1 H). 

Reference Example 73 (Compound 76) 

iS [0330] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , 3\5'-dihydrQxyacetaphenane=thlosem- 
icarbazone (707 mg, 78%) was otjtained from 3'.5 -dihydroxyacetophenone (61 3 mg. 4.03 mmol) and thiosemicarbazlde 
(376 mg, 4.11 mmol). 

1H NMR (270 MHz, DMSOdg) 5 (ppm): 2.20 (8. 3H). 6.25 (br s. IH). 6.69 (br s. 2H), 7.64 (br s, IH). 8.26 (br s. IH). 
9.29 (brs. 2H), 10.19 (brs. 1H). 

20 [0331] Step 2: In a manner similar to that in Step 2 of Reference Example 1, the white solid was pneparad fnom 
3',5'-dihydnaxyac8tophenone=thia5amicart)azone (622 mg, 2.76 mmol) obtained above. The resulting white solid was 
dissolved in methanol (120 mL). to the solution was added potassium carbonate (1.2 g. 8.68 mmol), and the mbcture 
was vigorously stirred for 1.5 hours. The reactbn mixture was filtered, and the fittrate was concentrated under reduced 
pressure. Then, to the residue was added ethyl acetate, and the resulting solution was washed with 1 mot/L hydrochloric 

25 add sunsequently with water. The organic iayerwas dried over anhydrous sodium sulfate, and the solvent was evaporated 
under reduced pressure. To the residue was added dilsopropyl ether, and the deposited crystals were collected by 
filtration and dried to give Compound 76 (591 nrig, 69%). 

1H NMR (270 MHz. CDCI3) 5(ppm); 2.01 (s. 3H). 2.17 (s. 3H), 2.18 (s, 3H). 6.10 (br s. IH), 6,16 (br s. 2H), 9.27 (br s, 
2H), 11.59 (brs. IH). 

Reference Example 74 (Compound 77) 

[0332] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , 3\4'-dihydrQxyacetophenonB=thiosem- 
icarbazone (747 mg, 83%) was obtained from 3',4'-dihydroxyacetophenDne (606 mg, 3.98 mmol) and thiosemicarbazide 
^ (374 mg. 4.09 mmol). 

^H NMR (270 MHz. DMSadg) 5 (ppm): 2.20 (s. 3H), 6,72 (br d. J = 8.3 Hz. IH). 7.18 (br d. J = 8.3 Hz. IH). 7.29 (br 8. 
IH), 7.65 (brs. IH), 8.18 (brs. 2H). 9.09 (brs, 2H). 10.09 (br s, IH). 

[0333] Step 2: In a manner similar to that in Step 2 of Reference Example 73. Compound 77 (441 mg, 89%) was 
obtained from 3'.4*-dihydroxyacetophenone^iosemicarbazane (383 mg. 1.61 mmol) prepared above. 
40 1H NMR (270 MHz. CDCI3) 5 (ppm): 2.01 (s, 3H). 2.06 (s. 3H), 2.20 (s. 3H). 6.62 (br t. J = 7.6 Hz. 1 H), 6.66 (br d, J = 
8.2 Hz. IH). 6.71 (brs. IH). 8.93 (s, IH). 8.97 (s. IH). 11.55 (brs. IH). 

Reference Example 75 (Compound 78) 

45 [0334] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 . 2',4'-dimethylacetophenone=4hiosemi- 
carbazone (110 mg, 12%) was obtained from 2'.4'-dimethylacetophenone (598 mg. 4.04 mmol) and thiosemicarbazide 
(366 mg. 4.00 mmol). 

[0335] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 78 (107 mg, 77%) was 
obtelned from 2'.4'-dlmethylacetophenone=thiosemicarbazone (100 mg, 0.452 mmol) prepared above. 
so iH NMR (270 MHz. CDCI3) 5 (ppm): 2.03 (s. 3H). 2.08 (s, 3H). 2.16 (s. 3H). 2.21 (s. 3H). 2.35 (s, 3H), 6.86 (br s, IH). 
6.92 (d. J = 7.9 Hz. IH). 7.07 (d. J = 7.9 Hz, IH), 8.22 (br s. IH). 

Refiarence Example 76 (Compound 79) 

ss [0338] Step 1 : To a solution of hydrazine monohydrate (1 .00 mU 20.6 mmol) in acetonitrile (5.00 mL) was added ally I 
isothiocyanate (2.00 mU 20.4 mmol). and the mixture was stirred at 60*^0 for 30 minutes. To the reaction mixture was 
added diethyl ether (50 mL), and the deposited solid was collected by filtration. The collected solid was dried to otitein 
4-allylthiosemicarbazide (1.22 g, 46%). 
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1H NMR (270 MHz. DMSO-dg) 5 (ppm): 4.1 1 (t, J = 5.3 Hz. 2H), 4.47 (br s. 2H), 5.03 {d. J = 12.3 Hz. 1H). 5.08 (d, J = 
19.1 Hz, 1H), 5.86 (m. 1H), 7.88 (br s, 1H), 8.70 (brs, 1H). Step 2: In a manner simitar to that In Step 1 of Reference 
Example 1, acetaphenQne=4-allyfthiosem!Garbazone (1.74 g , 80%) was obtained from acetophenone (1.09 mL, 9.34 
mmol) and 4-allyiUii03emicart>a2ide (1 .22 g, 9.31 mmol) prepared above. 

5 1H NMR (270 MHz. DMSO-dg) 6 (ppm): 2.31 (s. 3H). 4.25 (t. J = 5.8 Hz. 2H). 5,10 (d. J = 10.5 Hz. 1H). 5.18 (d. J = 17.5 
Hz. 1H). 5.91 (m. 1 H), 7.37-7.42 (m. 3H). 7.91-7.94 (m. 2H). 8.61 (t. J = 6.0 Hz. 1H), 10.3 (br s. 1H). 
{0337] St^ 3: AcetoptienQne=4-allylthiasemicarfoazone (30 mg, 0.1 1 mmol) prepared above was dissolved in chlo- 
rofbrm (0.5 mL), and to the solution was added acetyl chloride (0.17 mU 2.32 mmol) and pyridine (0.1 90 mL, 2.31 mmol), 
and the mixture was stirred at room temperature for 5 hours. To the reaction mixture was added 2 mol/L aqueous sodium 

10 hydroxide, and the mixture was extracted with ethyl acetate. The oiganic layer was washed with saturated aqueous 
ammonium chloride and saturated aqueous sodium chloride, dried over anhydrous sodium sulfate, and the solvent was 
evaporated. The residue was purified tiy silica gel column chramatography (ethyl acetate/n-hexane = 1/2) to give Com- 
pound 79 (25 mg, 89%). 

^H NMR (270 MHz, CDCI3) 5 (ppm); 2.26 (s. 3H). 2,27 (s, 3H). 2.36 {s. 3H). 4,47-4.53 (m. 2H). 5.24 (d, J = 17.3 Hz. 
15 1H), 5.29(d, J = 10.5 Hz. 1H), 5.91 (m, 1H). 7.20-7.45 (m. SH). FAB-MS (m/z): 318 (M*+1). 

Refierence Example 77 (Compound 80 and Compound 81) 

[0338] Step 1 : in a manner similar to that in Step 3 of Reference Example 76, Compound 80 (42 mg, 5%) was obtained 
20 from acetophenone=4-allytthiosemlcarbazone (694 mg, 2.97 mmol) prepared in Step 2 of Reference Example 76, Iso- 
butyryl chloride (0.63 mL, 5.97 mmol) and pyridine (0.43 mL, 5.26 mmol). 

1H NMR (270 MHz, CDCI3) 5 (ppm): 1.10 (d, J = 6.8 Hz. 3H). 1.13 (d. J = 6.9 Hz. 3H). 2.39 (s. 3H), 3.25 (quin.. J = 7.0 
Hz. 1H). 3,84^.00 (m. 3H). 5.19 (d. J = 10.2 Hz. 1H). 5.26 (d, J = 17.2 Hz, 1H). 5,93 (m. 1H), 7.20-7,49 (m, 5H). 
[0339] Step 2: In a manner similar to that in Reference Example 15. Compound 81 (527 mg, 74%) was obtained from 
25 Compound 80 (623 mg, 2.05 mnrxsl) prepared above, acetyl chloride (0.59 mL, 8.30 mmol) and pyridine (0.77 mL, 8.28 
mmol). 

^H NMR (270 MHz, CDCI3) 5 (ppm): 1 .10 (d. J = 6,9 Hz. 3H). 1 ,12 {d. J = 6.9 Hz, 3H). 2.27 (s. 3H). 2.34 (s, 3H), 3.21 
(quin., J = 6.9 Hz, 1H), 4.51 (br s, 2H), 5.25 (d, J = 17.2 Hz, 1H), 5.30 (d. J = 10.7 Hz, 1H), 5.93 (m. 1H). 7^20-7,42 (m, 5H). 
AP-MS (m/z): 346 (M*+1). 

Refiarenca Example 78 (Compound 82) 

[0340] In a manner similar to that in Step 3 of Reference Example 76, Compound 82 (269 mg, 47%) was obtained 
from acetaphenone=thiosemlcarbazone (306 mg, 1.59 mmol) prepared in Step 1 of Reference Example 1, ph/aloyi 
^ chloride (0.40 mL. 3.21 mnral) and pyridine (0.26 mL, 3.22 mmol). 

^H NMR (270 MHz. CDCI3) 5 (ppm): 1.29 (8, 9H). 1.30 (s. 9H), 2.35 (s. 3H). 7.20-7.46 (m. 5H). 7,90 (m. 1H). 
AP-MS (m/z); 360 (MM). 

Reference Example 79 (Compound 83 and Compound 84) 

40 

[0341] Step 1: In a manner similar to that in Reference Example 12, Compound 63 (537 mg, 67%) was obtained from 
Compound 21 (1.00 g, 2.88 mmol) prepared in Reference Example 1 8. 

1H NMR (270 MHz. CDCy 5 (ppm): 1 .12 (d. J = 6.9 Hz, 3H), 1 .14 (d, J = 6.9 Hz. 3H). 2.39 (s, 3H). 2.91 (d, J - 4.9 Hz. 
3H), 3.30 (m. 1H), 3.90 (br. 1H), 7.20-7.43 (m, 5H). Step 2: In a manner similar to that in Reference Example 15, 
^ Compound 84 (233 mg. 38%) was obtained from Compound 83 (536 mg, 1.93 mmol) prepared above, acetyl chloride 
(0,28 mL. 3.87 mmol) and pyridine (0.32 mL. 3.90 mmol). 

1H NMR (270 MHz, CDCI3) 6 (ppm): 1.12 (d. J = 6.9 Hz. 3H), 1.14 (d. J = 6.9 Hz. 3H). 2.28 (s. 3H), 2.34 (s. 3H), 3.28 
(quin., J = 6.9 Hz, 1H). 3.46 (brs. 3H), 7.20-7.43 (m, 5H). FAB-MS (m/z): 320 (M*+1). 

Elemental analysis (Ct6H2iN302S): Found (%) C; 60.16. H; 6.63, N; 13.15, Calcd. (%) C; 60.27. H; 6.73. N; 13.20 

so 

Reference Example 80 (Compound 85) 

[0342] In a manner similar to that in Step 2 of Reference Example 1 . Compound 85 (1 76 mg, 20%) was obtained from 
acetophenone=thiosemtcart>azone (517 mg, 2.68 mmol) prepared in Step 1 of Reference Example 1 and isobulyric 
55 anhydride (2.22 mL, 13.4 mmol). 

1H NMR (270 MHz. CCX^y 6ppm): 1 .09 (d. J = Z6 Hz. 3H), 1.12 (d, J = 2.6 Hz. 3H). 1.21 (d. J = 2.6 Hz. 3H), 1.23 (d. 
J = 2.6 Hz, 3H), 2.37 (s, 3H). 2.50 (quin., J = 6.9 Hz. 1 H), 3.20 (quin., J = 6.9 Hz. 1H), 7.20-7.48 (m. 5H). 7.98 (br s. 1 H). 
AP-MS (m/z): 334 (M*+1). 
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Elemental analysis {C^jH^^ti^O^): Found (%) C; 61.23. H; 6.95. N; 12.60. Calcd. (%) C; 61 22, H; 6.93. N; 12.63, 

Reference Example 81 (Campound 86 and Compound 87) 

s [0343] Step 1: In a manner similar to that in Reference Example 11. Compound 66 (588 mg. 43%) was obtained from 
aoetaphenone=thiosemtcarbazone (1 .01 g. 5.22 mmol) prepared in Step 1 of Reference Example 1 . isobutyric anhydride 
(1.73 mU 10.4 mmol) and pyridine (0.84 mL, 10.4 mmol). 

IH NMR (270 MHz. CDCI3) 5 (ppm): 1.09 (d. J = 6.9 Hz, 3H). 1.11 (d. J = 6.9 Hz. 3H), 2.40 (s, 3H), 3.21 (quin., J = 6.9 
Hz. 1H). 4.12 (bre. 2H), 7.20-7.40 (m. 5H). 
10 [0344] Step 2: In a manner similar to that In Reference Example 15, Compound 87 (47 mg, 16%) was obtained from 
Compound 86 (256 mg. 0.97 mmol) prepar&j above and acetic anhydride (0.46 mL, 4.88 mmol). 
IH NMR (270 MHz. CDCI3) 6 (ppm): 1.19 (d. J = 6.9 Hz. 3H). 1.20 (d. J = 6.9 Hz. 3H), 2.25 (s. 3H). 2.38 (s, 3H), 2.47 
(quin., J = 6.9 Hz. IH). 7.20-7.50 (m, 5H). 

15 Reference Example 82 (Compound 88) 

[0345] In a manner similar to that In Reference Example 1 5. Compound 88 (53 mg, 8%) was obtained from Compound 
14 (502 n)g. 2.14 mmol) prepared in Reference Example 1 1 and isobutyric anhydride (1.77 mL. 10.7 mmol). 
^H NMR (270 MHz. CDCI3) 5 (ppm): 1.20 (d. J = 6.9 Hz. 3H). 1.22 (d. J = 6.9 Hz, 3H). 2.24 (s. 3H). 2,38 (s, 3H), 2.48 
20 (quin.. J = 6.9 Hz. IH). 7.20-7.46 (m. 5H). 8.08 (br s. 1 H). AP-MS (m/z): 306 (M+'H ). 

Reference Example 83 (Compound 89) 

[0346] Inamannersimilartathatin Reference Example 1 5. Com pound 89 (274 mg. 64%) was obtained from Compound 
25 14 (303 mg. 1 .29 mmol) prepared in Reference Example 1 1 . cydopentanecartranyl chloride (0.32 mL, 2.59 mmol) and 
pyridine (0^1 mL, 2.60 mmol). 

iH NMR (270 MHz, CDCI3) 6 (ppm): 1.50-1.95 (m, 8H). 2.24 (s, 3H), 2.38 (8, 3H). 2.65 (quin., J = 7.9 Hz. IH), 7.20-7.45 
(m.SH), 8.04 (brs. 1H). 
AP-MS (m/z): 330 (MM), 

30 Elemental analysis (C17H21 N3O2S O.4H2O): Found (%) C; 60.30, H; 6.49. N; 1 2.41 . Calcd. (%) C; 60.45. H; 6.49. N; 12.05. 
Reference Example 84 (Compound 90 and Compound 91) 

[0347] Step 1 : In a manner similar to that in Reference Example 1 1. Compound 90 (123 mg. 13%) was obtained from 
35 aoetophenone=thlosemlcart)azone (507 mg, 2.63 mmol) prepared InStep 1 of Reference Example 1. isovalericanhydrlde 
(1.05 mL. 5.30 mmol) and pyridine (0.43 mL. 5.26 mmol). 

1H NMR (270 MHz, CDCI3) 5 (ppm): 0.82-1.00 (m. 6H). 2.12 (quin., J = 6.6 Hz. IH). 2.38 (s. 3H). 2.45 (d, J = 7.7 Hz. 
2H). 4.34 (br. 2H). 7.20-7.48 (m. 5H). 

[0348] Step 2: In a manner similar to that in Reference Example 15. Compound 91 (128 mg, 98%) was obtained fnsm 
40 Compound 90 (105 mg, 0.38 mmol) prepared above, isobulyryt chloride (0.08 mL. 0.76 mmol) and pyridine (0.06 mL. 
0.80 mmol). 

^H NMR (270 MHz, CDCI3) 5 (ppm): 0.92 (d, J = 6.9 Hz, 3H). 0.93 (d. J = 6.9 Hz, 3H), 1.18 (d. J = 6.9 Hz, 3H). 1.21 (d, 
J = 6.9 Hz. 3H). 2.37 (s. 3H). 2.50 (quin. J = 6.9 Hz. 1 H), 3.20 (quin, J = 6.9 Hz. 1H). 7.20-7.48 (m, 5H), 7.98 (br s, IH). 

45 Reference Example 85 (Compound 92) 

[0349] Step 1: To a solution of acetophenone (4.00 mL, 34.3 mrrral) in elhanol (15 mL) was added hydrazine mono- 
hydrate (6.67 mL, 136 mmol), and the mbcture was heated under reflux for 4 hours. After cooling, to the mixture was 
added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated aqueous 
50 sodium chloride, and dried over anhydrous sodium sul^te. and the solvent was evaporated. The residue was purified 
by silica gel column chromatography (ethyl acetate/n-hexane = 1/2) to give acetophenone=hydrazane (5.39 g, ^100%). 
^H NMR (300 MHz. CDCI3) 5 (ppm): 2.00 (s. 3H), 5.34 (br s. 2H), 7.22-7.60 (m. 5H) 
^^C NMR (75 MHz. CDCy fi(ppm): 11.3, 125.1. 127.7, 127.9. 139.1, 146.7. 

[0350] Step 2: To a solution of ammonium thiocyanate (3.40 g. 44.6 mnnol) in acetone (20 mL) was added acetyl 
55 chloride (2.80 mL. 37.1 mmol), and the mixture was stirred at 70^ for 10 minutes. To the reaction mixture was added 
aoetQphenone==hydrazane (5.36 g. 40.0 mmol) prepared above, and the mixture was heated under reflux for 20 minutes. 
After the reaction mixture was cooled, saturated aqueous ammonium chloride was added to the mixture, and the mixture 
was extracted with chlorofomi. The organic layer was washed with saturated aqueous sodium chloride and dried over 
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anhydrous sodium sut^te, and the solvent was evaporated. The residue was purified by silica gel coiunnn chromatography 
(ethyl acetate/n-hexane = 1/2) to give acetophenone=4-acGtylthiosemIcarbazone (148mg, 2%). 
1H NMR (300 MHz. DMSO-dg) $ (ppm): 2.15 (s. 3H). 2.28 (s. 3H). 7.47-7.51 (m. 3H). 7.56-7.59 (m. 2H). 1 1,6 (brs. 1H), 
13.6{brs. 1H). 

5 [0351] Step 3: In a manner simHar to that in Step 3 of Reference Example 76, Compound 92 (36 mg, 88%) was 
obtained from acetaphenon8=4-acetylthiosemicart3azone (30 mg, 0.13 mmoi) prepared above, ptvaloyl chloride (32 |iJ., 
0.26 mmol) and pyridine (20 fiL, 0.26 mmol). 

1H NMR (300 MHz, CDCy 6 (ppm): 1.27 (s. 9H), 2.25 (s. 3H), 2.38 (s, 3H). 7,23-7.46 (m, 5H). 8.13 (br s, 1H). 
NMR (75 MHz. CDCI3) 5 (ppm): 24,0, 27.2, 39.4. 80.5, 125.1, 128.0, 128.6, 143,0, 143.1. 169.0. 176.7. 
10 AP-MS (m/z); 3 1 8 (M++ 1 ). 

Reference Example 86 (Compound 93) 

[0352] In a manner similar to that in Step 2 of Reference Example 1 . Compound 93 (123 mg, 45%) was obtained from 
IS Compound 14 (201 mg, 0.853 mmol) prepared in Reference Example 11 and pivatoyi chloride (0.21 mL, 171 mmol). 
^H NMR (270 MHz, CDCI3) 5 (ppm): 1.26 (s. 9H). 2.24 (s. 3H), 2.38 (s, 3H). 7.20-7.51 (m. 5H). 8.10 (br s. 1H). 
AP-MS (mte): 319(M^+1). 

Reference Example 87 (Compound 94) 

20 

[0353] Step 1 : In a nnanner similar to that in Step 1 of Reference Example 1 , prDplophenone=thiosemicarbazone (759 
mg, 88%) was obtained from proplophenone (382 mg. 4.18 mmol) and thiosemicarbazlde (541 mg, 3.92 mmol). 
[0354] Step 2: In a manner similar to that in Step 3 of Reference Example 76, Compound 94 (270 mg. 58%) was 
obtained from pmpiaphenonB=th]osemlcarbazone (256 mg, 1.24 mmol) prepared above, pivaloyl chloride (597 |jiL, 4.84 
2S mmoi) and pyridine (391 p,L, 4.84 mmol). 

^H NMR (270 MHZ.CDCI3) 5 (ppm): 1.15 (dd. J = 7.1, 7.3 Hz, 3H), 1.29 (s. 9H), 1.34 (s, 9H), 2 j29 (qd. J = 7.3, 14.6 Hz, 
1H), 3.10 (qd. J = 7.1. 14.6 Hz. 1H), 7.21-7,40 (m. 5H). 8.31 (br s, 1H). 
AP-MS (m/z): 377 (M++1). 

30 Reference Example 88 (Compound 95) 

[0355] Step 1: 2-Aminoac^ophenone hydrochloride (6.10 g, 35.5 mmol) was dissolved in dichloromethane (60 mL). 
and to the solution was added triethylamine (7.56 g. 74.9 mmol). The solution was cooled to O^'C, and to the solution 
was added methanesuHbnyl chloride (2.84 mL. 36.5 mmol). The solution was stirred at the same temperature for 5 

^ minutes, and then at room temperature for 2 hours. To the reaction mixture was added water and 1 mol/L hydrochloric 
add, and the mixture was extracted with chloroform. The organic layer was dried over anhydrous sodium sulfate, and 
the solvent was evaporated under reduced pressu re. The resid ue was suspended In chloroform (5 mL) and the suspension 
was stirred, and then, the resulted crystals were collected by filtration to give 2-(methyl5utfbnylamina)acetophenone 
(4.58 g, 57%). Step 2: In a manner similar to that in Step 1 of Reference Example 1 , 2-(methylsulfonylamino)acetophe- 

40 none=thiosemicart»2one (3.08 g, 51 %) was obtained from 2-(nnethylsutfbnylamino)acetDphenone (4.58 g, 20.2 mmol) 
prepared above and thiosemicarbazide (1.84 g, 20.2 mmol). 

[0356] Step 3: In a manner similar to that in Step 3 of Reference Example 76. Compound 95 (1.81 g. 91%) was 
obtained from 2-(methylsulfonylamlno)acetophenQne=thiosemicarfaazone (1.31 g. 4.36 mmol) prepared above, pivaloyl 
chloride (2.10 g, 17.4 mmol) and pyridine (1.38 g. 17.4 mmd). 
^ 1H NMR (270 MHz. CDCI3) 5 (ppm): 1.30 (s. 9H), 1.36 (s, 9H), 2.97 (s, 3H), 3.98 (dd. J = 5.3, 13.8 Hz, 1H), 4.64 (dd. J 
= 8.5, 13.8 Hz, 1H). 5.10 (br dd, J = 5.3, 8.5 Hz, 1H), 7.25-7.39 (m, 5H), 7.93 (br s, 1H). 
AP-MS (m/z): 453 (M+-1). 

Reference Example 89 (Compound 96) 

so 

[0357] Step 1: In a manner similar to that in Step 1 of Reference Example 1. 2-(methylsutfonylamino)acetophe- 
none=4^methylthiosemicarbazone (122 mg) was obtained from 2-(methytsulfdnylamlno)acetophenone (2C^ mg, 0.98 
mmol) prepared In Step 1 of R^erenoe Example 88 and 4-methylthio5emicarbazide (106 mg. 1 .00 mmol). 
[0358] Step 2: In a manner similar to that in Step 3 of Reference Example 76. Compound 96 (68 mg, 15%) was 
ss obtained from 2-(nrtethyteuffonylamino)acetophenone=4-methylthiosemlcart)azone (122 mg. 0.41 mmol) obtained above, 
pivaloyl chloride (128 ^iL, 1.04 mmol) and pyridine (80 fiL, 1.04 mmol). 

1H NMR (300 MHz. DWSO-de) 6 (ppm): 1.27 (s. 9H). 1.28 (s. 9H). 2.95 (s. 3H). 3.53 (s. 3H). 3.94 (dd. J = 13.9. 6.4 Hz. 
1H), 4.27 (dd. J = 13.9, 7.9 Hz, 1H), 7.11 (t, J = 7.2 Hz. 1H), 7.21-7.38 (m, 5H). 
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AP-MS(m/z): 467(M+-1). 

Reference Example 90 (Compound 97) 

9 [0359] Step 1 : in a manner similar to (hat in Step 1 of Reference Example 68. 2-{ethyl3uffony!amino)acetophenone 
{367 mg, 39%) was obtained from 2-aniinoacetophenon8 hydrochloride (714 mg, 4.16 mmol), trielhylamine (1.45 mL, 
10.4 ounol) and ethanesulfbnyl chloride (0.434 mL, 4.58 mmol). 

[0360] Step 2: In a manner similar to that In Step 1 of Reference Example 1 , 2-^ethylsulf6nylamfno)acetophenone=thi- 
osemicarbazone {327 mg. 43%) was obtained from 2-{ethylsulfonylamino)acetophenone (367 mg. 1 .61 mmol) prepared 

10 above and thiosemicarbazide {147 mg, 1 .61 mmol). 

[0361] Step 3: In a manner similar to that in Step 2 of Reference Example 1 , Compound 97 {39 mg, 25%) was obtained 
from 2-(ethylsulfonylamino)acetaphenone^io5emlcarfoazane (99 mg. 0.330 mmol), pivaloyi chloride (162 (iL. 1.32 
mmol) and pyridine (130 |iL, 1 .58 mmol). 

NMR (270 MHz. CDCI3) 8 (ppm): 1.26 (s. 9H). 1.28 (t. J = 7.8 Hz. 3H), 1.29 (s. 9H). 3.09 (m. 2H). 3,97 (dd. J = 5.1. 
IS 13.5 Hz, 1H), 4.60 {dd, J = 8.1. 13,5 Hz. 1H), 4.99 (br dd, J = 5.1. 8.1 Hz. 1H). 7.25-7,38 (br s. 5H), 7.93 (br s. 1H). 

Reference Example 91 (Compound 98) 

[0362] Step 1: In a nrtanner similar to that in St^ 1 of Reference Example 1 , 2-methoxyacetaphenone=thtosemicar- 
20 bazone (367 mg, 62%) was obtained from 2-methoxyacetophenone (288 mg. 1.92 mmol) and thiosemicart)azlde (179 
mg. 1.96 mmol). 

[0363] Step 2: In a manner similar to that in Step 2 of Reference Example 1. Compound 98 (132 mg, 59%) was 
obtained from 2*nnethoxyacetophenone=thiosemicarbazone (128 mg. 0.573 mmol) prepared above, pivaloyi chloride 
(211 fiL. 1.72 mmol) and pyridine (152 ^L, 1.88 mmol). 
2S iH NMR (270 MHz. CDCI3) 6 (ppm): 1 28 (s. 9H), 1 .32 (s. 9H), 3.51 (s. 3H), 4.36 (d. J = 9.6 Hz, 1H). 4.48 (d, J = 9.6 
Hz, 1H). 7.24-7.38 (m. 5H), 7.88 (s, IH). 
AP-MS (mte): 392 (M++1). 

Reference Example 92 {Compound 99) 

30 

[0364] Step 1: Methane suHonamide (0.476 g, 5.00 mmol) was dissoh^ in DMF (10 mL), and to the solutton was 
added 60% sodium hydride (0.275 g, 5.00 mmol). and the mixture was stirred in a water bath for 20 minutes. To the 
reaction mixture was added 3-chlaropropiaphenone (843 mg, 5.00 mol). The mixturs was stirred In a water bath for one 
hour, and further stirred at room temperature for 15 hours. To the reaction mixture was added water, and the mixture 

3S was extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over 
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by silica 
gel column chromatography (chlorofonn/mcthanol = 20/1) to give 3-(methylsutfonylamino)propiophenone (240 mg, 21 %). 
[0365] Step 2: In a manner similar to that in Step 1 of Reference Example 1, 3-{methylsutfbnylamlno)proplophe- 
none^thiosemlcartjazane (219 mg, 45%) was obtained from 3-(methylsulfonylamino)prDplophenons(388 mg. 1 .71 mmol) 

^ prepared above and thiosemicarbazide (156 mg, 1 .71 mmol). 

[0366] Step 3: in a manner similar to that in Step 2 of Reference Example 1. Compound 99 (218 mg. 86%) was 
obtained from 3<{methylsuifonylamino)propiophenon6=thiosemicarbazone (200 mg. 0.698 mmol) obtained above, pival- 
oyi chloride (342 |tL, 2.78 mmol) and pyridine (219 p.L. 2.78 mmol). 

^H NMR (300 MHz. COCI3) 6 (ppm): 1.30 (s. 9H), 1.34 (s, 9H), 2.56-2.65 (m. IH). 2.94 {s. 3H). 3.21-3.44 (m, 2H). 
^ 3.58-3.70 (m. IH), 4.45 (br s, IH). 728-7.37 (m. 5H). 7.97 (br s. 1 H). 
AP-MS (m/z): 467 (M'-l). 

Reference Example 93 (Compound 100) 

50 [0367] In a manner similar to that in Step 3 of Reference Example 76, an oily compound was obtained from 3-(meth- 
ylsulfonylamino)propiophenone=thtosemicarbazane (173 mg. 0.604 mmol) prepared in Step 2 of Reference Example 
92, isobutyryl chloride (316 \iL 3.02 mmol) and pyridine (292 p.L, 3.62 mmol). The oily comfwund was dissohred in 
methanol (10 mL). To the solution was added potassium carbonate (1 .00 g, 7.24 mmol). and the mixture was vigorously 
stirred for 1 hour. The reaction mixture was filtered, and the filtrate was concentreted. And then, to the residure was 

55 added chloroform, water and 1.0 nool/L hydrochloric acid, and the solution was extracted with chloroform. The organic 
layer was washed with saturated aqueous sodium chloride, and dried over anhydrous sodium sutfete. The solvent was 
evaporeted under reduced pressure, and the residue was purified by preparative thin layer chromatography (chlono- 
ferm/methanol = 20/1 ) to ghre Compound 100 (1 1 1 mg, 41%). 
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1H NMR (270 MHz, DMSO<t) 5 (ppm): 0.9&-1 .07 (m. 12H). 2.55-2.66 (m. 2H). 2,80-3.00 (m. 1 H), 2.89 (s, 3H). 3.05-3.17 
<m. 1H). 3.24-3.38 (m, 2H), 7.15 {br t. J = 5.9 Hz. 1H). 7.24-7.39 (m. 5H), 11 .6 (br s, 1H). 

Reference Example 94 (Compound 101} 

5 

[0368] Step 1 : In a manner similar to that in Step 1 of Reference Example 88, 2-(tnfluoroacetylamlno)acetophenQne 
(4.38 g, 59%) was obtained fram 2-amlnQacataphenane hydrochloride (5.47 g, 31.9 mmol), triethylamine (1 1 .1 mL, 80.0 
mmol) and trifluoroacetic anhydride (4.96 mL, 35.1 mmoX). 

[0369] Step 2: In a manner similar to that in Step 1 of Reference Example 1 , 2-(trifluoroacetylamino)acetophenone^hi- 
10 osemicarbazone was obtained from 2-{trifluoraacetytamino)aoetophenone (3.00 g. 13.0 mmot) prepared above and 
thiosemlcarfoazlde (1.18 g, 13.0 mmol}. 

[0370] Step 3: In a manner similar to that in Step 3 of Reference Example 76. Compound 101 (1.72 g, 28%) was 
obtained from 2-(trif1uoroacetylamfno)acetophenone=thtosemicart}azone prepared above, pivaloyi chloride (50 mmol, 
6.16 mL) and pyridine (60.0 mmol, 4.85 mL). 
16 1H NMR (270 MHz, CDCI3) 5 (ppm): 127 (s, 9H). 1.38 (s, 9H). 3.95 (dd. J = 3.0. 13.5 Hz. 1H). 4.89 (dd. J = 3.7. 13.5 
Hz. 1H), 7.15 (br d, J = 7.3 Hz, 2H), 7.30-7.40 (m, 3H), 7.92 (br s, 1H}. 8.27 (br s. 1H). 
AP-MS (m/z): 471 (M-1). 

Reference Example 95 (Compound 102} 

20 

[0371] In a manner similar to that in Step 3 of Reference Example 76. Compound 102 (64.6 mg. 39%) was otitained 
from2-(methylsutfbnylamino)acetpphenone=thlasemicarbazane (1 00 mg, 0.333 mmol) prepared in Step 2 of Reference 
Example 68, isobutyryl chloride (140 ^L, 1.33 mmol) and pyridine (108 \».L, 1 .33 mmol}. 

1H NMR (270 MHz. CDCI3) 5 (ppm): 1 .1 7 (d. J = 6.9 Hz, 3H), 1 .19 (d, J = 6.9 Hz, 3H). 1 .25 (d, J = 6.9 Hz, 6H), 1 .29 (d, 
25 J = 6.9 Hz. 6H). 3.05 (s. 3H). 3.10-3.30 (m. 3H}. 4,01 (dd. J = 4.8, 14,2 Hz. 1H). 4.74 (dd. J = 7.8, 14.2 Hz. 1H). 5.37 
(br s. 1 H). 7.26-7.40 (m, 5H}. 

Reference Example 98 (Compound 103} . 

30 [0372] Compound 102 (40.0 mg, 0.0805 mg) prepared in Reference Example 95 was dissolved in methanol (10 mL). 
To the solution was added potassium carbonate (1 .00 g, 7.24 mmol), and the mixture was vigorously stirrad for 1 hour. 
The reaction mixture was filtered, and the filtrate was concentrated. Then, to the residue was added chloroform. IwoUL 
hydrochloric acid and water, and the mixture was extracted with chloroform. The organic layer was washed with saturated 
aqueoussodiumchbride. and dried overanhydrous sodium sulfate. Thesolventwas evaporated under reduced pressure, 

3S and the residue was purified by preparative thin layer chromatography (chiorofbnn/methanol = 20/1 ) to give Compound 
103 (24.2 mg. 84%). ^H NMR (270 MHz, CDCI3) 5 (ppm): 1.13 (d. J = 6.9 Hz. 3H), 1.18 (d, J = 6.9 Hz. 3H). 1.21 (d, J = 
6.9 Hz, 3H}. 1.23 (d. J = 6.9 Hz. 3H}, 2.50 (m, 1H), 2.90 (s, 3H), 3.27 {m, 1H). 3.98 (dd. J = 5.0, 13.9 Hz. 1H), 4.60 (dd. 
J = 8.2, 13.9 Hz. 1H), 5.35 (br dd. J = 5.0. 8.2 Hz. 1H). 7.26-7.40 (m, 5H). 8.02 (br s. 1H). 

^ Reference Example 97 (Compound 1 04) 

[0373] Step 1: In a manner similar to that in Step 1 of Reference Example 1 , 3<(dimethylamino)prapioph6none=thi- 
osemicarbazone (491nr)g. 46%) was obtained from 3*(dimethytamino)propiophenane (910 mg. 4.26 mmol) and thiosem- 
icarbazide (387 mg, 4.25 mmol). 
45 [0374] Step 2: In a manner similar to that in Step 3 of Reference Example 76. Compound 104 (1 16 mg. 33%) was 
obtained from 3^dimethy{amino)propiophenone=thiosemicarbazone (210 mg, 0.839 mmol) prepared above, pivabyl 
chloride (496 jiL. 3.78 mmol) and pyridine (326 pJ_. 3.78 mmd). 

1H NMR (270 MHz. COCIa) $ (ppm): 1 .29 (s. 9H). 1 .31 (s. 9H). 2.2S-2.29 (m, 1 H). 2.28 (br s. 3H). 2.27 (br s. 3H). 2.46 
(ddd. J = 8.8. 4.3. 1 1 .3 Hz, 1 H). 2.87 (m, 1 H). 3.31 (m, 1 H). 7.20-7.36 (m. 5H). 7.90 (br s. 1 H). 

so 

Reference Example 98 (Compound 105) 

* 

[0375] Step 1 : In a manner similar to that in Step 2 of Reference Example 1 . 3-carl3omethoxypropbphenone=thiosem- 
icarbazone (10.6 g, 94%) was obtained from 3-carbomethoxypropbphenone (8.1 3 g. 42.3 mmol) and thbsemicart>azide 
55 (3.869, 42.3 mmol). 

[0376] Step 2: In a nnanner similar to that in Step 3 of Reference Example 76. Compound 105 (9.70 g, 77%) was 
otitainedfrom 3-carbomethoxypropiophenane=thiosemicarbazone(7.76g, 29.2 mmol) prepared atxive. pivaloyi chloride 
(14.4 mL. 117 mmol) and pyridine (11.3 mL. 140 mmol). 
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1H NMR (270 MHz. CDCI3) 6 (ppm): 1.29 (s. 9H). 1.32 (s. 9H), 2.37 (m. 1H). 2.67 (m, 1H), 2.79 (m, 1H), 3.42 {m. 1H), 
3.70 {s, 3H), 7u^-7.40 (m, 5H). 7.89 (br s. 1H). Reference Example 99 (Compound 106) 

[0377] Sodium hydroxide (2.7g, 67 mmol) was dissolved in water (23 mL). Subsequently, to the solution was added 
methanol (30 mL) and the solution was stirred. To the solution was added Compound 105 (9.65 g. 22.3 mmol) prepared 
5 in Reference Example 98. and the mixture was stirred at room temperature for 5 hours. To the reaction mixture was 
added 1 mol/L hydrochloric acid (20 mL) and water (30 mL). and tha deposited white crystals were collected t)y filtration. 
The resulting crystals were washed with waterand dilsoprapyl ether, and dried under reduced pressure to give Compound 
106 {8.92 g, 96%). 

NMR (270 MHz. CDCI3) 5 (ppm): 1.30 (s, 9H). 1.33 (s. 9H). 2.43 (m. 1H). 2.44 (m, 1H). 2.66 (m. 1H). 2.88 (m, 1H), 
10 3.44 (m, 1 H). 7.23-7.40 (m. 5H). 7.92 (br s, IH). Reference Example 100 (Compound 107) 

[0378] To Compound 106 (1.21 g, 2.88 mmol) prepared In Reference Example 99 was added oxalyl chloride (5 mL) 
undercooling at O^C, and the mixture was allowed to react at O^'C for 1 hour. The soK/ent was evaporated under reduced 
pressure from the reaction mixture, and the residue was dried in vacuo. To the residue was added THF, and the mixture 
was stimed at 0°C. Then, to the reaction mixture was added a 4 mol/L ammonia-methanol solution (5 mL. 20 mmol), 
15 and the mixture was stirred at room temperature for 3 hours. To the reaction mixture was added 1 molA. hydrochloric 
add (20 mL) and water (30 mL), and the mixture was extracted with chloroform. The organic layer was washed with 
saturated aqueous sodium chloride, and dried over anhydrous sodium sulfate. After the solvent was evaporated under 
reduced pressure, to the resulting residue was added diisopropyl ether, and then the deposited white crystals were 
collected t>y filtration. The resulting crystals were washed with water and diisopropyl ether, and then dried under reduced 
20 pressure to give Compound 107 (8.92 g, 96%). 

NMR (270 MHz. DMSO-dg) 5 (ppm): 1.17 (s, 9H), 1.28 (s. 9H), 1 .81-2.03 (m. 1H), 2.15-2.30 (m, 1H), 2.49-2.75 (m. 
1H), 2.95.3.20 (m. 1H), 6.80 (br s. 1H), 7.20-7.41 (m, 5H). 10.93 (br s, 2H). 

Reference Example 101 (Compound 108) 

25 

[0379] In a manner similar to that In Reference Example 100, Compound 108 (65 mg, 60%) was obtained from 
Compound 106 (0.104 g, 0.248 mmol) prepared in Reference Example 99, oxalyl chloride (5 mL), hydroxylamine hy- 
drochloride (0.017 g. 0.245 mmol) and trielhylamine (0.062 g. 0.614 mmol). 
APC1-MS (m/z): 433 (M--1). 

30 

Reference Example 102 (Compound 109) 

[0380] In a manner similar to that in Reference Example 100, Compound 109 (1.08 g, 87%) was obtained from 
Compound 106 (1 .20 g, 2.86 mmol) prepared in Reference Example 99. oxalyl chloride (5 mL) and a 4 molA. methyl- 
35 amlne-metiianol solution (10 mL. 40 mmol). 
AP-MS (m/2): 431 (M -l). 

Reference Example 103 (Compound 110) 

40 [0381] Step 1: In a manner similar to that In Step 1 of Reference Example 1. 3-(dlmethylaminocarbonyl)propiophe- 
none=tiiiosemicarbazone (3.67 g, 79%) was obtained from 3-(dimetiiylaminocarbonyl)propiophenone (4.00 g, 18.7 
mmol) and thiosamicarbazide (1 .70 g, 18.7 mmol). 

[0382] Step 2: In a manner similar to that in Step 3 of Reference Example 76, Compound 110 (1.64 g. 49%) was 
obtained from 3-(dlmethylaminocarbonyl)prapiophenone=thiosemicarbazone (2.00g. 7.99 mmol) prepared above, pival- 
^ oyl chloride (3.94 mU 32.0 mmol) and pyridine (3.11 mL. 38.4 mmol). 
AP-MS (m/z): 447 (M*+1). 

Reference Example 104 (Compound 111) 

so [0383] In a manner similar to (hat in Reference Example 100. Compound 111 (480 mg. 84%) was obtained from 
Compound 106 (51 .8 mg. 0.124 mmol) prepared in Reference Example 99. oxalyl chloride (0.5 mL), ethandamine (7.58 
mg, 0.248 mmol) and triethylamine (18.8 mg, 0.186 mmol). 

NMR (270 MHz, CDCIa) d (ppm): 1 .29 (s, 9H). 1 .33 (s. 9H), 2.16-2.25 (m, 1H), 2.65-2.79 (m, 2H), 3.33-3.44 (m. 3H), 
3.72 (m. 2H). 6.18 (br s, 1H). 7^2-7.35 (m. 6H). 8.01 (br 3, 1H). 

55 

Reference Example 105 (Compound 112) 

[0384] In a manner similar to that in Reference Example 100, Compound 112 (400 mg, 68%) was obtained from 
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Compound 106 (51 .8 mg. 0.1 24 mmol) prepared In Reference Example 99. oxalyl chloride (0.5 mL). n-bu^amine (18.14 
mg, 0248 mmol) and triethylamine (18.8 mg, 0.186 mmol). 

1H NMR (300 MHz, CDCy 5 (ppm): 0.92 (t. J = 7.1 Hz. 3H). 1 .25-1 .60 (m. 4H). 1 .29 (s, 9H), 1.33 (s. 9H). 2.16 (m. 1H), 
2,69 (m, 2H), 3.25 (m. 2H), 3,67 (m. 1H). 5,62 (br s, IN). 7.23-7,34 (m. 5H). 7,94 (br 8, 1H), 

5 

Reference Example 106 (Compound 113) 

[0385] In a manner similar to that In Reference Example 100. Compound 113 (50 mg. 81%) was obtained from 
Compound 106 (51.8 mg, 0.124 mwo\) prepared in Reference Example 99. oxalyl chlohde (0.5 mL}, cydohexylamine 
10 (24.6 mg, 0.248 mmd) and triethylamine (18.8 mg, 0.186 mmd). 

1H NMR (270 MHz, CDCy 5 (ppm): 1.05-1.50 (m. 6H). 1.28 (s. 9H), 1.33 (s. 9H). 1.65-1.80 (m. 2H), 1.85-1.95 (m, 2H), 
2.14 (m, 1H). 2.65 (m. 2H), 3.37 (m. 1H), 3.38 (m. 1H), 5.50 (br s. 1H). 7.10-7.38 (m, 5H). 7,93 (br s, 1H). 

Reference Example 107 (Compound 114) 

IS 

[0386] Step 1 : In a manner similar to that in Step 1 of Reference Exam pie 1 , 4-cart)omethoxybutyraphenone=thiasem- 
icarbazone (0.700 g. 86%) was obtained from 4-cart)omethoxybutyrQphenone (0.588 g, 2.85 mmol) and thlosemlcar- 
bazide (0.260 g, 2.85 mmol). 

[0387] Step 2: In a manner similar to that in Step 3 of Reference Example 76, Compound 1 14 (318 mg, 64%) was 
20 obtained from 4-carbomethoxybutyraphenone=thiosemicarbazane prepared atxive, pivaloyl chloride (0.549 mL, 4.45 
mmol) and pyridine (0.431 mL. 5.34 mmol). 

1H NMR (300 MHz. CDCI3) S (ppm): 1.29 (s. 9H). 1.32 (s, 9H). 1.51-1.60 (m. 1H), 2.10-2.30 (m. 2H), 2.44 (m, 2H). 
3.03-3,17 (m. 1H). 3,68 (s. 3H), 7.20-7.36 (m. 5H), 7,95 (br s. 1H), 

2S Reference Example 108 (Compound 115) 

[0388] in a manner similar to that in Reference Example 99. Compound 115 (234 mg. 95%) was obtained from 
Compound 114 (254 mg, 0.567 mmol) prepared in Reference Example 107. sodium hydroxide (70.0 mg. 1.75 mmol), 
water (2 mL) and ethanol (4 mL). 

30 1H NMR (270 MHz, COC\^ $ (ppm): 1.29 (s. 9H). 1,32 (s. 9H). 1.65-1.75 (m. 1H). 2.10-2.35 (m. 2H), Z50 (m, 2H), 
3.10-3.20 (m. 1H). 7.23-7.35 (m. 6H). 7.92 (brs. 1H). Reference Example 109 (Compound 116) 
[0389] In a manner similar to that in Reference Example 100. Compound 116 (0.028 g, 55%) was obtained from 
Compound 115(50.0 mg. 0.115 mmol) prepared in Reference Example 108. oxalyl chloride (0.5 mL) and a 40% meth- 
ytamine-methanol solution (5 mL). 

35 1H NMR (270 MHz. CDCI3) 6 (ppm): 1.29 (s. 9H), 1.32 (s, 9H). 1.50-1.65 (m. 1H). 2.21-2.35 (m, 4H), 2.80 (d, J = 4.8 
Hz, 3H). 3.13 (m. 1 H), 5.71 (br 8. 1H). 7.20-7.35 (m. 5H). 7.97 (br s. 1H). 

Reference Example 110 (Compound 117) 

^ [0390] in a manner similar to that in Reference Example 100. Compound 117 (0.024 g. 47%) was obtained from 
Compound 115 (51.5 mg, 0.119 mmol) prepared in Reference Example 108. oxalyl chloride (0,5 mL) and a 4 nrx)l/L 
ammonia-methanol solution (5 mL). 
AP-MS(nVz): 431 (M-1). 

^ Reference Example 1 1 1 (Compound 118) 

[0391] In a manner similar to that In Step 3 of Reference Example 76. Compound 1 18 (302 mg, 26%) was obtained 
from 2-(methylsuKQnylamino)acetaphenone=thiosemicarbazone (1.00 g, 3.49 mmol) prepared in Step 2 of Reference 
Example 88, acetic anhydride (659 \jL, 6.98 mmol) and pyridine (565 ^L. 6.98 mmol). 
so iH NMR (270 MHz. CDCI3) 5 (ppm): 2,29 (s. 3H), 2.99 (s. 3H). 4,04 (d. J = 14.0 Hz. 1H). 4.55 (d. J = 14,0 Hz. 1H). 
7.30-7.41 (m. 5H). 
AP-MS (nri/z): 329 (M++1). 

Reference Example 112 (Compound 119) 

ss 

[0392] Compound 118 (10.6 mg, 0.0323 mmol) prepared in Reference Example 1 1 1 was dissolved in THF (80 mL). 
To the solution was added dimethylaminopyridine (7.9 mg. 0.0646 mmol) and pyridine (7.8 (&L, 0.0969 mnnol). and the 
mixture was coaled to O^'C. To the solution was added pivaloyl chloride (20 ^,L, 0.1 62 mmol), and the misture was stirred 



64 



EP1616 866A1 



at Q^C for 5 minutes, and further stirred at room temperature for 4 hours. To the reaction mixture was added water and 
1 molA. hydrochloric add, and the mixture was extracted with ethyl acetate. The organic layer was dried over anhydrous 
sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by preparative thin 
layer chromatography (chlofofonm/methanol = 1 2/1) to give Compound 119 (5.3 mg, 40%). 
5 ^H-NMR (Z70 MHz. CDCy 5 (ppm): 1 27 (s, 9H). 2.32 {s, 3H), 2.95 (s, 3H), 3.98 (dd. J = 5Z 14.0 Hz, 1 H), 4.60 (dd. J 
= 8.1. 13.9 Hz. 1H). 5.40 {m. 1H). 7.29-7.40 (m, 5H). 8.11 (far s. 1H). 

Reference Example 113 (Compound 120) 

10 [0393] 2-(Methylsulfonytamino)aGetophenone^iosemicarfaazone (300 mg, 1 .05 mmoi) prepared in Step 2 of Refer- 
ence Example 88 was dissolved In THF (18 mL). To the solution was added OMAP (641 mg, 5.25 mmoi) and plvaloyi 
chloride (0.13 mL, 1 .1 mmoi), and the mixture was stirred at room temperature. To the mixture was further added, after 
1 hour and after 2 hours each, pivaloyi chloride (0.065 mL. 0.53 mmoi). and the mixture was stirred for 3.6 hours in total. 
To the reaction mixture was added water, and the mixture was extracted with ethyl acetate. The organic layer was 

15 washed with saturated aqueous sodium chloride, and dried over anhydrous sodium sulfate. The sdvent was evaporated 
under reduced pressure, and the residue was purified t>y preparative thin layer chromatography (chloroform/methanol 
- 20/1) to gh« Compound 120 (88 mg, yield 22%). 

^H NMR (270 MHz. CCXy 6 (ppm); 1.34 (s. 9H), 2.96 (s. 3H). 4.06 (dd. J = 6.2. 13.7 Hz. 1H), 4.19 (br s. 2H), 4.58 (dd, 
J = 7.0, 13.7 Hz. 1H). 5.20 (t, J = 6.4 Hz, 1H), 7.27-7.55 (m, 5H). 
20 AP-MS (nn/z): 371 (M++1 ). 

Reference Example 114 (Compound 121) 

[0394] 6>BrQmahexanoic add (469 mg, 2.41 mmoi) was dissolved in dichloromethane (15 mL). To the solution was 
25 added oxalyi chloride (0.28 mL, 3.2 mmoi). and the mixture was stirred at room temperature for 2 hours. The reaction 
mixture was concentrated under reduced pressure, and the resulting residue was dissolved in dichloromethane (15 mL). 
To Uie solution was added Compound 120 (297 mg. 0.802 mmoi) prepared in Reference Example 113 and pyridine 
(0.20 mL, 2.4 mmoi), and the mixture was stirred at room temperature for 1 hour. After the reaction mixture was con- 
centrated under reduced pressure, water was added to the residue, and the mixture was extracted with ethyl acetate. 
30 The organic layer was vvashed with saturated aqueous sodium chloride, and dried over anhydrous sodium sulfate. The 
solvent was evaporated under reduced pressure, and the residue was purified by preparative thin layer chromatography 
(chloroform/methanol = 30/1) to give Compound 121 (315 mg. yield 72%). 

^H NMR (270 MHz. CDCy 5 (ppm): 1.32 (s. 9H). 1.50 (m. 2H). 1 .67 (m. 2H), 1.86 (q. J = 6.7 Hz. 2H). 2.34 (t. J = 7.3 
Hz, 2H), 2.98 (s, 3H), 3.40 (t, J = 6.6 Hz, 2H), 3.99 (dd. J = 5.2. 13.6 Hz. 1H), 4.63 (dd, J - 8.2, 13.6 Hz. 1H). 5.24 (dd, 
35 J = 5.6, 7.9 Hz, 1 H). 7.26-7.38 (m. 5H). 8.40 (br s, 1 H). 
AP-MS (m/z): 547 (M*+1). 

Reference Example 115 (Compound 122) 

40 [0395] Compound 121 (315 mg, 0.575 mmoi) prepared in Reference Example 114 was dissolved in N,N-diethyifor- 
mamide (9.5 mL). To tiie solution was added sodium azide (187 mg. 2.88 mmoi). and the mixture was birred at SOX 
for 2 hours. To the reaction mixture was added water and the mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated aqueous sodium chloride, and dried over anhydrous sodium sulfate. The solvent was 
evaporated underreduced pressure, and tiie residue was purified by preparative thin layer chromatography (hexane/ethyt 

45 acetate = 1 /2) to give Compound 122 (21 1 mg, yield 72%). 

^H NMR (270 MHz, CDCI3) 5 (ppm): 1.32 (s, 9H). 1.42 (m. 2H). 1.55-1.74 (m. 4H). 2.35 (I, J = 7.3 Hz. 2H). 2.97 (s. 3H). 
3.28 (t. J = 6.7 Hz. 2H). 4.13 (dd. J = 7.2. 14.3 Hz. 1H), 4.63 (dd. J = 8.3, 13.5 Hz, 1H), 5.21 (dd. J = 5.2. 8.0 Hz, 1H). 
7.26-7.38 (m, 5H), 8.37 (s, 1H). 
AP-MS (m/z): 510(M*+1). 

so 

Reference Example 116 (Compound 123) 

[0396] Compound 122 (23.6 mg, 0.0463 mmoi) prepared In Reference Example 115 was dissolved in THF (1 .0 mL). 
To the solution was added triphenylphosphine (36.4 mg, 0.139 mmoi), and tiie mixture was stirred at room temperature 
55 for 25 minutes. 

[0397] To the reaction mixture was added water, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with saturated aqueous sodium chbride, and dried over anhydrous sodium sulfate. The solvent was evap- 
orated under reduced pressure, and the residue was purified by preparative thin layer chromatography (chlorofbnn/meth- 
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anol/ammonia = 5/0.8/0.2) to give Compound 123 (7.1 mg, yield 32%). 

iH-NMR (270 MHz, CDCy 5 (ppm): 1.31 (s. 9H), 1.47 (m, 2H). 1.67 (m, 2H). 1.70 (m. 2H). 2.39 (m, 2H), 2.82 (m, 2H), 
2.97 (s. 3H). 3.95 (d, J = 13.7 Hz. 1H). 4.14 (br s. 3H), 4,65 (d. J = 13.5 Hz. 1H). 7.24-7.35 (m, 5H). 
AP-MS(m/z); 484 (M*+1). 

5 

Reference Example 117 (Compound 124) 

[0398] Compound 123 (5.0 mg, 0.010 mmol) prepared In Reference Example 1 16 was dissolved In dichloronrtethane 
(0.4 mL). To the soiutbn was added pyridine (0.0025 mL. 0.031 mnnot) and acetyl chloride (0.0015 mU 0.021 mmol), 

10 and the mixture was stirred at room temperature for 0.8 hour. To the reaction mixture was added water and the mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride, and dried over 
anhydrous sodium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified by pre- 
parative thin layer chromatography (chloroform/methanol = 20^1) to give Compound 124 (3.9 mg. yield 72%). 

NIV1R (270 MHz, CDCI3) 5 (ppm): 1 .32 (s. 9H), 1 .37 (m, 2H), 1 .53 (m. 2H). 1.69 (m. 2H). 1 .98 (s, 3H). 2.39 (t, J = 7.4 

IS Hz, 2H). 2.97 (s, 3H). 3.24 (m, 2H). 3,98 (dd. J = 5.2. 13.6 Hz. 1H). 4.64 (dd. J = 8.2, 13.5 Hz, 1H). 5.22 (dd, J = 5.4. 
8.2 Hz, 1H). 5.68 (m. 1H). 7.24-7,38 (m. 5H). 9.08 (s. 1H). 
FAB-MS (m/z): 526 (M^+l). 

Reference Example 118 (Compound 125) 

20 

[0399] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , 3 -hydrDx^cetophenone=4-ethylthlosem- 
icarfoazone (342 mg, 70%) was obtained from 3'-hydrQxyacatophenone (279 mg, 2.05 mmol) and 4*ethylthiosemlcar- 
bazide (242 mg. 2.03 mmol). 

[0400] Step 2: In a manner similar to that in Step 2 of Reference Example 1, Compound 125 (90 mg. 60%) was 
^ obtained from 3'-hydraxyacetophenone=4-ethytthlosemicarbazone (200 mg, 0.843 mmol) prepared above, acetic an- 
hydride (260 mg, 2.53 mmol) and pyridine (108 pi-, 134 mmol). 

^H NMR (270 MHz, CDCI3) 8 (ppm): 1.34 (I. J = 8.4 Hz, 3H). 2.26 (8. 3H). 2.28 (s. 3H), 2.29 (s, 3H), 2.35 (s. 3H). 3.40 
(br s. 2H). 6,71 (br s, 1H), 7.05 (d. J = 8.5 Hz, 1H), 7,40 (d. J = 8.5 Hz. 1H), 8.02 (br s. IH). 

30 Reference Example 1 1 9 (Compou nd 1 26) 

[0401] In a manners! milarto that in Reference Example 65, Compound 126 (81 mg. 49%) was obtained from Compound 
1 25 (1 87 mg. 0.51 5 mg) prepared in Reference Example 1 18, m^hanol (1 0 mL) and potassium carbonate (1 .00 g, 7.24 
mmol). 

35 IH NMR (270 MHz, CDCI3) 5 (ppm): 1 .36 (t. J = 8.4 Hz. 3H). 2.15 (s, 3H). 2.27 (s, 3H),2.31 (s. 3H). 3.38 (br s. 2H). 6.65 
(bra. IH), 7.02 (d. J = 8.3 Hz, IH), 7.43 (d, J = 8,3 Hz. IH). 8.13 (br s. IH). 

Reference Example 120 (Compound 127) 

40 [0402] Compound 69 (50.5 mg. 0.172 mmol) prepared in Reference Example 66 was dissolved In dichloramethane 
(0.5 mL). To the solution was added triethylamine (17.4 mg. 0.172 mmol) and ethyl isocyanate (13.6 j^L. 0.172 mmol). 
and the mixture was stirred at room temperature for 12 hours. To the reaction mixture was added 1 mol/L hydrochloric 
add and water, and the mixture was extracted with dichtoromethane. The organic layer was washed with saturated 
aqueous sodium chloride and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure. 

45 and the residue was purified by preparative thin layer chromatography (chloroform/methanol/water = 90/10/1) to give 
Compound 127 (53.3 mg, 85%). 

1H NMR (270 MHz, CDCI3) 5 (ppm): 1 .21 (t. J = 7.0 Hz. 3H), 2.09 (s, 3H). 2.22 (s. 3H). 2.35 (s. 3H), 3.31 (m. 2H). 5.03 
(br s. IH), 7.06 (br d, J = 8.4 Hz. IH). 7.24-7.35 (m. 3H). 8.41 (br s. IH). 

so Reference Example 121 (Compound 126) 

[0403] In a manner similar to that in Step 3 of Reference Example 76. Compound 128 (500 mg, 63%) was obtained 
from 3'-hydroxyacetaphenone=thio5emicarbazone (398 nng. 1.90 mmol) prepared in Step 1 of Reference Example 59. 
isobutyryl chloride (1.56 mL . 7.60 mnrtol) and pyridine (721 mg, 9.12 mmol). 
SS 1H NMR (270 MHz. CDCI3) 6 (ppm): 1.09 (d. J = 6.8 Hz, 3H). 1.10 (d. J = 6.8 Hz. 3H), 1.21 (d, J = 6.8 Hz, 3H). 1.22 (d. 
J = 6.8 Hz, 3H). 1.29 (d. J = 7.3 Hz. 6H). 2.34 (s. 3H). 2.51 (m. IH). 2.78 (m, IH), 3,18 (m. IH). 7.00 (brd. J = 7.3 Hz. 
IH). 7.13 (br s. IH). 7.25-7.33 (m. 2H), 7.93 (br s. IH). 
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Reference Example 122 (Compound 129) 

[0404] In a manner similar to that in Reference Example 65. Compound 129 (298 mg. 85%) was otitalned from 
Compound 1 28 (420 mg . 1 .00 mmol} prepared in Reference Example 1 21 and potassium carbonate { 1 .00 g. 7.24 mmol). 
5 NMR (270 MHz. CCX^y 5 (ppm): 1 .1 1 (d. J = 7.0 Hz, 3H). 1 .12 (d, J = 7.0 Hz. 3H). 1 .22 (d. J = 7.0 Hz. 3H). 1 .23 (d. 

J = 7.0 Hz. 3H). 2.23 (s. 3H). 2.51 (m. 1H). 3.20 (m. 1H), 5.60 (br s, 1H). 6.63 (br d, J = 7.3 Hz. 1H). 6.85 (br s, 1H), 
6.94 (brd, J = 7.9 Hz, 1H). 7,15 (brt. J = 7.9 Hz. 1H). 8,00 (br s. 1H). 

Reference Example 123 (Compound 130) 

10 

[0405] In a manner similar to that In Step 3 of Reference Example 76, Compound 130 (389 mg. 88%) was okstalned 
from 2'-chloroacetDphenone=thiosemicarfaazone (253 mg, 1 .1 1 mmol) prepared In Step 1 of Reference Example 53, 
pivaloyi chloride (546 ixL. AM mmol) and pyridine (389 ^.L. 4.80 mmol). 

^H NMR (270 MHz, CDCI3) 6 (ppm): 1.29 (s. 9H). 1.30 (s, 9H), 2.35 (s. 3H). 7.20-7.27 (m, 2H). 7.35-7.43 (m. 2H), 7.95 
IS (br s. 1 H). 

Reference Example 124 (Compound 131) 

[0406] In a manner similar to that in Step 3 of Reference Example 76, Compound 131 (389 mg, 86%) was obtained 
20 frem 2-chiaroacetophenone=thiosemicarbazone (400 mg, 1.89 mmol) prepared In Step 1 of Reference Example 53. 
isobutyryl chloride (594 ftL, 5.67 mmol) and pyridine (538 mg, 6.80 mmol). 

iH NMR (270 MHz. CDCI3) 5 (ppm): 1.10 (d, J = 6.6 Hz. 3H). 1.12 (d, J = 6.6 Hz. 3H). 1.23 (d, J = 6.9 Hz, 3H). 1.25 (d. 
J = 6.9 Hz, 3H), 2.39 (s, 3H). 2.52 (m. 1H). 3.18 (m. 1 H), 7,22-7.28 (m. 2H), 7.37-7.45 (m. 2H), 7.96 (br s. 1 H). 

25 Reference Example 125 (Compound 132) 

[0407] Step 1: In a manner similar to that in Step 1 ofReference Example 1, 1-(5-bromo-2-thienyi}ethanon6==thiosem- 
icarbazone (7.33 mg. 86%) was obtained from 1-(5-bromo-2-thienyl)ethanone (630 mg. 3.07 mmol) and thiosemicar- 
bazide (281 mg, 3.07 mmoi)! 

30 [0408] Step 2: In a manner similar to that in Step 2 of Reference Example 1. Compound 132 (158 mg. 58%) was 
obtained from 1-(5-bromo-2-thienyl}ethanone=thk3semicarbazone (2.11 mg, 0.758 mmol) prepared above and acetic 
anhydride (10 mL). 

^H NMR (270 MHz, CDCI3) 5 (ppm): 2.15 (s, 3H), 2.19 (s. 3H), 2.36 (s, 3H), 6.84 (brs. 1 H). 6.86 (br s, 1H). 8.29 (brs. 1H). 

3S Reference Example 126 (Compound 133) 

[0409] Step 1: In a manner similar to that in Step 1 ofReference Example 1 , 1-(3-bromo-2-thienyl)ethanone=thiosem- 
Icarbazone was obtained from 1-(3-bromo-2-thienyl)ethanone (108 mg, 0.388 mma\) and thiosemlcart)azlde (36.5 mg. 
0.399 mmol). 

40 [0410] Step 2: In a manner similar to that in Step 2 of Reference Example 1. Compound 133 (139 mg, 99%) was 
obtained from 1-(3-bfomo-2-thienyl)ethanone=thiosemicarbazone prepared above and acetic anhydride (10 mL). 
iH NMR (270 MHz, CDCI3) 5 (ppm): 2,04 (s, 3H). 2.14 (s, 3H). 2.27 (s, 3H). 6.96 (br s, 1 H). 7.07 (brs. 1H), 9.08 (brs, 1H). 

Reference Example 127 (Compound 134) 

45 

[0411] Step 1: In a manner similar to that in Step 1 ofReference Example 1 , 1-(3^toro-2-thienyl)ethanone=thiosenfV 
icarbazone was obtained from 1-(3-chloro-2-thienyl)ethanane (137 mg, 0.853 mmol) and thiosemicarbazide (78 mg, 
0.853 mmol). 

[0412] Step 2: In a manner similar to that In Step 2 of Reference Example 1, Compound 134 (158 mg. 58%) was 
so obtained from 1-(3-chloro-2-thienyl)ethanone=thiosemicari3azone prepared above and acetic anhydride (10 mL). 

1H NMR (270 MHz. CDCI3) 5 (ppm): 2.14 (s. 3H). 2.21 (s. 3H), 2.43 (s, 3H), 6.89 (d. J = 5,3 Hz, 1H). 7.18 (d, J = 5.3 
Hz. 1H). 8.28 (brs.lH). 

Reference Example 128 (Compound 135) 

55 

[0413] Step 1: In a manner similar to that in Step 1 ofReference Example 1, 1~(3^1aro-2-thienyl)ethanone=thioserTV- 
icarbazone (96.1 mg. 71%) was obtained from 1-<3'Chloro2-thienyl)ethanone (92.9 mg, 0.578 mmol) and thiosemicar- 
bazide (52.9 mg, 0.578 mmol). 
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[0414] Step 2: In a manner similar to that in Step 3 of Reference Example 76, Compound 134 (90 mg« 60%) was 
obtained fronn H3-chioro-2-thlenyl)ethanane=thlosemlcarbazDne (86,9 mg, 0.372 mmol) prepared atxive, pivaloyi chlo- 
ride (136 1.12 mmol) and pyridine (106 p.L. 1.34 mmoO. 

1H NMR (270 MHz. CDCI3) 5 (ppm): 1.33 (s. 9H). 1.35 (8. 9H), 2.43 (s. 3H). 6.90 (d. J = 6.3 Hz. 1H). 7.20 (d, J = 6.3 
5 Hz. 1H),7.97(brs.1H). 

Reference Example 129 (Compound 136) 

[0415] Compound 14 (41 mg, 0.17 mmol) prepared in Reference Example 1 1 was dissolved in acetonithle (0.5 mL). 

10 To the solution was added d'htert-butyl dicartxsnate (0.114 mg. 0.522 mnnol) and DMAP (43 mg, 0.35 mmol), and the 
mixture was stirred at room temperature for 1 hour. To the reaction mixture was added water, and the mixture was 
extracted with ethyl acetate. The organic layer was %vashed with saturated aqueous sodium chloride, and dried over 
anhydrous sodium sulfote. and the solvent was evaporated under reduced pressure. The residue was purified by pr^ 
paralive thin layer chromatography (chlonDform/melhanol = 20^1) to give Compound 136 (24 mg. 41%). 

15 1H NMR (270 MHz. CDCI3) d (ppm): 1.47 (s. 9H). 2.21 (s. 3H). 2.40 (s. 3H). 7.14-7.48 (m. 6H). 
AP-MS(m/z): 334 (M-1). 

Reference Example 130 (Compound 137) 

20 [0416] Compound 14 (74 mg, 0.31 mmol) prepared in Reference Example 11 was dissolved In DMF (2 mL). To the 
solution was added 60% sodium hydride (50 mg, 1.3 mmol) and dimethyicarfaamoyi chloride (0.116 mL. 1.26 mmol), 
and the mixture was stirred at room temperature for 1 hour. To the reaction mixture was added water, and the mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride, and dried over 
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by pra- 

25 parative thin layer chromatography (chlorofonn/methanol = 40/1 . then ethyl acetate/n-hexane = 3/1 ) to give Compound 
137(44mg, 46%). 

^H NMR (270 MHz. COCI3) 8 (ppm): 2.23 (s. 3H). 2.37 (s. 3H). 3,00 (s. 6H). 7.20-7.45 (m. 5H). 
AP-MS(m/z): 307 (M*+1). 

30 Reference Example 131 (Compound 136) 

[0417] Step 1: Copper (II) bromide (130 mg, 0.563 mmol) was dissoh^d in acetonithle (5.4 mL). To the solution was 
added tert-butyl nitrite (0.093 mL, 0.78 mmol) under ice cooling. After being stirred for 10 minutes, to the mixture was 
added Compound 14 (180 mg, 0.486 mmol) prepared in Reference Example 11, and the mixture was stirred for 1 hour 

35 with gradually raising the temperature upto room temperature. To the reaction mbcture was added water, and the mbdure 
was extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over 
anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by silica 
gel column chromatography(elhylacetate/n hexane = 1/1B) togive3-acetyl-5-bramo-2-nr«thyl-2-phenyH,3,4-thiadialine 
(145 mg, 64%). Step 2: 3-Acetyl-5-bromo-2-methyl-2-ph6nyl-1,3,4*thiadtaline (50 mg. 0.17 mmol) prepared atxsve was 

40 dissolved in dichtorannethane (0.5 mL). To the solution was added piperidine (0.033 mL, 0.33 mmol). and the mbcture 
was stirred at room temperature for 20 minutes. To the reaction mixture was further added piperidine (0.165 mL. 1.67 
mmol], and the mbcture was stirred at the same temperature for 5.5 hours. To the reaction mixture was added water, 
and the mbcture was extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride 
and dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was 

45 purified by preparative thin layer chromatography (chloroform) to give Compound 138 (12 mg. 24%). 

^ H NMR (270 MHz, CDCI3) 6 (ppm): 1 .60 (m. 6H), 2.25 (s, 3H). 2.40 (s. 3H). 3.24 (m, 4H), 7.20-7.39 (m. 3H). 7.45 (m, 2H). 
AP-MS (m/z): 304 (M++1). 

Reference Example 132 (Compound 139) 

50 

[0418] In a manner similar to that in Step 2 of Reference Example 131 , Compound 139 (38 mg, 59%) was otitained 
from 3-acetyl-5-brQmo-2-methyl-2>phenyl>1 ,3,4-thiadiaiiyn (61 mg, 0.20 mmol) prepared in Step 1 of Reference Example 
131 and 4'methylpiperidine (0.483 mL, 4.08 mmol). 

1H NMR (270 MHz. CDCI3) 6 (ppm): 0.96 (d. J = 6.4 Hz. 3H). 1 .25 (m, 2H). 1.44-1 .71 (m. 3H), 225 (s. 3H). 2.40 (s, 3H). 
55 2.88 (m. 2H). 3.61 (m. 2H). 7.20-7.49 (m. 3H), 7.46 (m. 2H). 
AP-MS (m/z): 318(M*-H). 



66 



EP1 616 866A1 



Reference Example 133 {Compound 140) 

[0419] Compound 1 1 8 (50 mg, 0. 1 S mmol) prepared in Reference Example 111 was dissolved in dichloromethane (2 
mL). To the solution was added pyridine (0.031 mL, 0.38 mmol) and hexanoyi chloride (0.053 mL, 0.38 mmol), and the 

5 mixture was stirred at room temperature for 2.5 hours. To the reaction mixture was further added pyridine (0.012 ml^ 
0.15 mmol) and hexanoyi chloride (0.021 mL, 0.15 mmol), and the mixture was stirred at the same temperature for 1 
hour. To the reaction mixture was added water, and the mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated aqueous sodium chloride, and dried over anhydrous sodium sulfate and the solvent was evap- 
orated under reduced pressure. The residue was purified by preparative thin layer chromatography (chlorofbrm/methanol 

10 = 15/1) to give Compound 140 (52 mg, 80%). 

NMR (270 MHz. CDCI3) 5 (ppm): 0.90 (t. J = 6.6 Hz, 3H). 1.22-1.41 (m. 4H), 1.64 (m, 2H). 2.31 (s, 3H), 2.32 (t. J = 
7.5 Hz. 2H). 2.96 (s, 3H), 3.98 (dd, J = 5.4, 13.9 Hz, 1H). 4.60 (dd, J = 8,1 , 13.9 Hz. 1H). S.38 (dd, J = 5.4, 8.1 Hz, 1H), 
7.20-7.44 (m, 5H). 8.02 (s. 1H). 
AP-MS (nrVz): 427 

15 

Reference Example 134 (Compound 141) 

[0420] In a manner simiter to that in Reference Example 133. Compound 141 (22 nng, 18%) was obtained from 
Compound 118 (100 mg, 0.305 mmol) prepared In Reference Example 111, pyridine (0.062 mL. 0.78 mmol) and crotonoyl 
20 chloride (0.075 mL. 0.78 mmol). 

1H NMR (270 MHz. CDCI3) 8 (ppm): 1 .91 (dd, J ^ 1 .7, 7.0 Hz. 3H). 2.32 (s, 3H), 2.97 (s, 3H), 3.99 (dd, J » 5.6. 13.9 Hz, 
1H). 4.61 (dd. J = 7.6. 13.9 Hz, 1H). 5.51 (dd. J = 5.6. 7.6 Hz. 1H). 5.86 (dd, J = 1.7. 15.2 Hz. 1H), 7.03 (dd, J = 7.0. 
15.2 Hz, 1H), 7.22-7.41 (m, 5H), 8.49 (s. 1H). 
AP-MS (m/z): 397 (M++1). 

2S 

Reference Example 135 (Compound 142) 

[0421] In a manner similar to that in Reference Example 133. Compound 142 (42 mg, 70%) was obtained from 
Compound 118 (50 mg. 0.15 mnnal) prepared in Reference Example 111 , pyridine (0.062 mL, 0.76 mmol) and cydo- 
30 prapanecariionyl chloride (0.070 mL. 0.76 mmol). 

^H NMR (270 MHz, CD3OD) 5 (ppm): 0.87-0.98 (m. 4H), 1.77 (m. 1H), 2.28 (s. 3H). 3.01 (s. 3H). 3.97 (d, J = 14.0 Hz, 
1H). 4.55 (d, J = 14.0 Hz, 1H), 7.22-7,42 (m. 5H). 
AP-MS (m/z): 397 (M*+1). 

35 Reference Example 136 (Compound 143) 

[0422] In a manner similar to that in Reference Example 133, Compound 143 (24 mg. 22%) was obtained from 
Compound 118 (80 mg. 0.24 mmol) prepared in Reference Example 111, pyridine (0.069 mL, 0.85 mmol) and 2-ace- 
toxyisobutyryl chloride (0.12 mL. 0.85 mmol). 
40 1H NMR (270 MHz, COC\^ 5 (ppm): 1.65 (s, 3H). 1.67 (s, 3H). 2.15 (s, 3H), 2.32 (s. 3H). 2.97 (s. 3H). 3.99 (dd, J = 5.5. 
14.0 Hz, 1H). 4.61 (dd. J = 8.1. 14.0 Hz. 1H), 5.39 (dd. J = 5,5. 8.1 Hz. 1H). 7.29-7,46 (m, 5H). 8.53 (s, 1H). 
AP-MS (m/z): 457 (M^-t-l). 

Reference Example 137 (Compound 144) 

45 

[0423] Compound 143 (21 mg, 0.045 mmol) prepared in Reference Example 136 was dissolved in a mixed solvent 
of methanol (1.6 mL) and water (0.8 mL). To the solution was added lithium hydroxide (11 mg. 0.45 mmol), and the 
mixture was stirred at raom temperature far 3.5 hours. To the reaction mixture was added water, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride, and dried over 
so anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by pre- 
parative thin layer chromatography (chloroform/nwthanol = 9/1) to give Compound 144 (1 1 mg, 56%). 
^H NMR (270 MHz, CDCI3) 5 (ppm): 1 .44 (s. 3H). 1 .48 (s. 3H), 2.32 (s, 3H), 2.85 (br s. 1 H), 2.97 (s. 3H), 3.98 (dd, J = 
5.6. 13.9 Hz. 1H). 4.63 (dd. J = 7.8. 13.9 Hz. 1H). 5.53 (dd, J = 5.6. 7.8 Hz. 1H), 7.25-7.42 (m, 5H). 9.36 (s. 1H). 
AP-MS (m/z): 415(M^+1). 

55 

Reference Example 138 (Compound 145) 

[0424] In a manner similar to that in Reference Example 133. Compound 145 (53 mg. 86%) was obtained from 
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Compound 118 (50 mg, 0.15 mmol) prepared in Reference Example 111, pyridine (0.031 mL, 0.38 mmol) and meth- 
oxyacety] chloride (0.035 mL, 0.38 mmol). 

1H NiVIR (270 MHz. COCy d (ppm): 2.32 (s, 3H), 2.96 (s. 3H), 3.49 (s. 3H), 4.00 (s. 2H). 4.00 (dd, J = 5.8, 13.9 Hz. 1H), 
4.61 (dd, J = 7.8. 13.9 Hz. 1H). 5.46 (dd. J = 5.8, 7.8 Hz. 1H). 7.25-7.44 (m. 5H), 8.94 (s. 1H). 
5 AP-MS (m/z): 401 (M*+1). 

Refarance Example 139 (Compound 146) 

[0425] In a manner similar to that in Reference Example 133, Compound 146 (105 mg, 85%) was obtained from 
10 Compound 118 (100 mg, 0.305 mmol) prepared in Reference Example 111, pyridine (0.062 mL. 0.76 mmoQ and chio- 
roacetyi chloride (0.061 mL, 0.76 mmol). 

iH NMR (270 MHz, CDCI3) 5 (ppm): 2.34 (s, 3H), 2.97 (s, 3H). 4.02 (dd. J = 5.6. 14.0 Hz. 1H), 4.1 1 (d. J = 15.9 Hz. 1H). 
4.18 (d. J = 15.9 Hz. 1H), 4.62 {dd, J = 7.8, 14.0 Hz. 1H). 5.28 (dd. J = 5.6. 7.8 Hz, 1H), 7.22-7.43 (m. 5H), 8.87 (s. 1H). 
AP-MS (m/z): 405 (M*+1). 

15 

Reference Example 140 (Compound 147) 

[0426] Compound 146 (50 mg. 0.12 mmoQ prepared in Reference Example 139 was dissolved in methanol (1 mL). 
To the solution was added 50% aqueous dimethylamine (0.033 mL), and the mixture was stirred at room temperature 

20 for 1 hour. To the reaction mixture was further added 50% aqueous dimethylamine (0.033 mL), and the mixture was 
stirred at the same temperature for 1 .5 hours. To the raactbn mixture was added water, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over anhydrous 
sodium sulfote, and the solvent was evaporated under reduced pressure. The residue was purified by preparative thin 
layer chromatogrBphy (chloraform/acetone = 1/1) to give Compound 147 (20 mg, 39%). 

25 1H NMR (270 MHz. CDCI3) 5(ppm): 2.34 (s. 3H). 2.38 (s. GH), 2.96 (s. 3H). 3.06 (d, J = 17,3 Hz. 1H), 3.10 (d. J = 17.3 
Hz, 1H). 4.00 (d. J = 13.9 Hz, 1H). 4,61 (d, J = 13.9 Hz. 1H), 5.36 (br. 1H), 7.26-7.41 (m. 5H). 
AP-MS (mte): 414(M++1). 

Reference Example 141 (Compound 148) 

30 

[0427] In a manner similar to that In Reference Example 133. Compound 148 (304 mg, 74%) was obtained from 
Compound 1 18 (297 mg. 0.903 mmol) prepared in Reference Example 111, pyridine (0. 183 mL. 2.26 mmol) and methyl 
4-(chlorofannyl)butyrate (0.312 mL, 2.26 mmol). 

1H NMR (270 MHz, CDCy 6 (ppm): 2.00 (m, 2H). 2.32-2.56 (m, 4H). 2.34 (s. 3H). 2.99 (s, 3H). 3.71 (s, 3H), 4.01 (dd. 
35 J = 6.4, 13,9 Hz, 1H). 4.63 (dd, J = 7.9, 13.9 Hz, 1H). 5.45 (m. 1H), 721-7.49 (m, 5H), 8.54 (s. 1H). 
AP-MS (m/z): 457 (M*+ 1 ). 

Reference Example 142 (Compound 149) 

40 [0428] In a manner similar to that In Reference Example 137. after Compound 148 (262 mg, 0.573 mmol) prepared 
in Reference Example 141 was treated with lithium hydroxide monohydrate (206 mg, 4.91 mmol), to the reaction mixture 
was added Ice and 0.5 mol/L hydrochloric add. and the mixture was extracted with a mixed solvent of chloroform and 
methanol. After the organic layer was concentrated, the residue was purified tiy silica gel column chromatography 
(chloroform/methanol ~ 43/7) to give Compound 149 (222 mg, 88%). 

45 iH NMR (270 MHz. CD3OD) 6 (ppm): 1 ,89 (m, 2H), 2,28 (s. 3H). 2.33 (t, J = 7.3 Hz. 2H). 2.43 (l. J = 7,5 Hz. 2H). 3.01 
(s, 3H), 3.99 (d, J = 14.0 Hz, IH). 4.56 (d. J = 14.0 Hz, IH). 7.20-7.45 (m. 5H). 
AP-MS (m/z): 441 (M -l). 

Reference Example 143 (Compound 150) 

so 

[0429] Compound 149 (83 mg, 0.1 9 mnnol) prepared in Reference Example 142 was dissolved in 1 ,2-dlchlQrDethane 
(3.2 mL). To the solution was added thionyl chloride (3.2 mL), and the mixture was stirred at 60X for 2.5 hours. The 
reaction mixture was concentrated under reduced pressure, and then the residue was purified tiy preparative thin layer 
chromatography (chloroform/methanol = 20/1) to give Compound 150 (61 mg. 76%), 
55 iH NMR (270 MHz. CDCI3) 5 (ppm): 2.09 (m. 2H). 2.29 (s. 3H). 2.80 (t, J = 6.5 Hz. 4H), 3.05 (s, 3H). 3.95 (dd, J = 3.7. 
13.9 Hz. 1H), 4.82 (dd. J = 9.6, 13.9 Hz. IH). 5.70 (dd. J = 3.7. 9.6 Hz, IH), 7.29-7.47 (m. 3H), 7.58 (m, 2H). 
AP-MS (nn/z): 425 (M^+1). 
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Reference Example 144 (Compound 151) 

[0430] In a manner simitar to that in Reference Example 133. Compound 151 (113 mg, 78%) was obtained from 
Compound 1 18 (100 mg. 0.305 mmol) prepared in Reference Example 111. pyridine (0.062 mL, 0.76 mwo\) and 4-bro- 
s mobutyryl chloride (0.088 mL, 0.76 mmol). 

1H NMR (270 MHz. CDCy 5 (ppm); 2.20 (m. 2H). 2^31 (s, 3H). 2.55 (t. J = 6.9 Hz. 2H). 2.96 (s, 3H), 3.47 (I. J = 6.2 Hz. 
2H). 3.99 (dd. J = 5.5. 13.9 Hz. 1H), 4.61 (dd, J = 7.9, 13.9 Hz, 1H), 5.37 (dd. J = 5.5, 7.9 Hz, 1H), 7.23-7,42 (m, 5H), 
8.18 (s, 1H). 

AP-MS(m/z): 476 (M -1). 

10 

Reference Example 145 (Compound 152) 

[0431] Compound 151 (70 mg, 0.15 mmol) prepared in Reference Example 144 was dissolved in DMF (1 .8 mL). To 
Die solution was added 60% sodium fiydride (9 mg, 0.2 mmol), and Uie mixture was stirred at room temperature for 2 
IS hours. To the reaction mixture was added water, and the mixture was extracted with ethyl acetate. The organic layer 
was washed with saturated aqueous sodium chloride and dried over anhydrous sodium sulfate, and the solvent was 
evaporated under reduced pressure. The residue was purified by preparative thin layer chromatography (chloro- 
fomVmethanol = 9/1) to give Compound 152 (51 mg, 88%). 

1H NMR (270 MHz. CDCl^ 6 (ppm): 2.20 (m, 2H). 2.35 (s. 3H). 2.67 (m. 2H). 2.95 (s. 3H). 3.93 (m. 2H). 3.99 (dd. J = 
20 5.5. 13.9 Hz. 1H). 4.61 (dd, J = 8.1, 13.9 Hz. 1H). 5.33 (dd, J = 5.5. 8.1 Hz. 1H). 7.25-7.44 (m. 5H). 
AP-MS(m/z): 397 (M*+1). 

Reference Example 146 (Compound 153) 

25 [0432] In a manner similar to that in Reference Example 133, Compound 153 (120 mg, 80%) was obtained from 
Compound 118 (100 mg, 0.305 mmol) prepared in Reference Example 111, pyridine (0.087 mL, 1-1 mmol) and 5-bro- 
movaleryl chloride (0.143 mL, 1.07 mmol). 

^H NMR (270 MHz, CDCI3) 5 (ppm): 1 .75-1 .98 (m. 4H). 2.31 (3, 3H). 2.36 (I. J = 7,0 Hz. 2H). 2.96 (s, 3H). 3.40 (I, J = 
6.2 Hz. 2H), 3.99 (dd. J = 5.6. 13.9 Hz. 1H). 4.61 (dd. J = 7.9. 13.9 Hz. 1H). 5.40 (dd, J = 5.5, 7.9 Hz. 1H). 7.23-7.42 
30 (m. 5H). 8.22 (s, 1H). 

AP-MS (m/z): 491. 493 (M*+1). 

Reference Example 147 (Compound 154) 

35 [0433] In a manner simitar to that In Reference Example 145. Compound 154 (36 mg, 72%) was obtained from 
Compound 153 (60 mg, 0.12 mmol) prepared in Reference Example 146 and 60% sodium hydride (7 mg. 0.2 mrTU>l). 
^H NMR (270 MHz. CDC\^ 5 (ppm): 1.81-2.02 (m. 4H). 2.36 (s, 3H). 2.54 (m, 2H), 2.94 (s. 3H). 3.85 (m. 2H). 3.95 (dd. 
J = 4.8. 13.8 Hz. 1H). 4.56 (dd. J = 8.4. 13.8 Hz. 1H). 5.41 (dd. J = 4.8. 8.4 Hz. 1H). 7.25-7.41 (m, 5H). 
AP-MS (m/z): 41 1 (M*+1). 

40 

Reference Example 146 (Compound 155) 

[0434] In a manner similar to that in Reference Example 133. Compound 155 (122 mg. 80%) was obtained from 
Compound 118 (99 mg. 0.30 mmol) prepared In Reference Example 111. pyridine (0.061 mL. 0.75 mmol) and 6-bro- 
45 mohexanoyi chloride (0.1 15 mL. 0.754 mmol). 

^H NMR (270 MHz, CDCI3) 5 (ppm): 1.40-1 .77 (m, 4H). 1.87 (m, 2H). 2.31 (s. 3H). 2.35 (I, J = 7.4 Hz, 2H), 2.96 (s, 3H), 
3.40 (t. J = 6.6 Hz, 2H), 3.99 (dd, J = 5.4. 14.0 Hz. 1H). 4.60 (dd. J = 7.9. 14.0 Hz. 1H). 5.36 (dd. J = 5.4. 7.9 Hz. 1H), 
7.20-7.43 (m. 5H). 8.06 (s. 1H). 
AP-MS (m/z): 505. 507 (M*+1). 

50 

Reference Example 149 (Compound 156) 

[0435] In a manner similar to that in Reference Example 145. Compound 156 (17 mg. 32%) was obtained from 
Compound 155 (63 mg, 0.12 mmol) prepared in Reference Example 148 and 80% sodium hydride (7 mg, 0.2 mmoQ. 
ss iH NMR (270 MHz. DMSO-dg) 6 (ppm): 1.55-1.78 (m, 6H). 2.19 (s. 3H), 2.68 (m. 2H). 2.95 (s, 3H), 3.87 (dd. J = 7.9, 
13.7 Hz, 1H), 4.12 (m, 2H). 4.29 (dd. J = 5.6. 13.7 Hz. 1H). 7.20-7.41 (m. 6H). 
AP-MS (nn/z): 425 (M*+1). 
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Reference Example 150 (Compound 157) 

[0436] Compound 99 (1 .50 g, 3.21 mmol) prepared In Reference Example 92 was dissolved in methanol (30 mL). To 
the solution was gradually added sodium k)orohydride (1.21 g, 32.0 mmol) at SOX, and the mixture was stirred at the 
5 same temperature for 1.5 hours. To the reaction mixture was added water, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated aqueous sodium chloride, and dried over anhydrous sodium 
suifiate, and the solvent was evaporated under reduced pressure. The residue was purified by silica gel column chro- 
matography (chloroform/methanol = 20/1) to give Compound 157 (0.26 g. 21%). 

1H NMR (270 MHz. CDCI3) 5 (ppm): 1.31 (s, 9H). 2.62 (m. 1H). 2.94 (s. 3H). 3.22 (m. 1H). 3.41 (m, 1H). 3.61 (m. 1H). 
10 4,21 (s. 2H). 4.79 (m. 1H), 7.19-7.38 (m, 5H). 
AP-MS(m/z):385(M+i-1). 

Reference Example 151 (Compound 158) 

15 [0437] In a manner similar to that in Reference Example 133, Compound 158 (114 mg, 85%) was obtained from 
Compound 157 (97 mg, 0.25 mmol) prepared in Reference Example 150, pyridine (0.051 mL, 0.63 mmd) and 4-bro- 
mobutyryl chloride (0.073 mL, 0.63 mmol). 

NMR (270 MHz. COCla) 5 (ppm): 1 .32 (s. 9H), 2.22 (m. 2H), 2.58 (t. J = 7.4 Hz. 2H). 2.65 (m. 1H). 2.97 (s. 3H), 3.27 
(m. 1H). 3.39 (m. 1H). 3.49 (t. J = 6.2 Hz. 2H). 3.62 (m. 1H). 4.45 (br I. 1H). 7.21-7.39 (m. 5H). 8.00 (s, 1H). 

20 AP-MS (m/z): 533. 535 (M*+1 ). 

Reference Example 152 (Compound 159) 

[0438] In a manner similar to that in Reference Example 145, Compound 159 (64 nng, 68%) was obtained from 
25 Compound 158(1 10 mg. 0.206 mmol) prepared in Reference Example 151 and60% sodium hydride (1 2 mg, 0.31 mmol). 
1H NMR (270 MHz, CDCy 5 (ppm): 1.34 (s, 9H), 2.23 (m, 2H). 2,66 (m, 2H), 2.61 (m. 1H), 2.97 (s, 3H). 3J27 (m. 1H), 
3.40 (m. 1H). 3.63 (m, 1H), 3.98 (m, 2H), 4.01 (br t. J « 3.5 Hz. 1H), 7.20-7.37 (m. 5H). 
AP-MS (nn/2); 453 (M-^+l). 

30 Reference Example 153 (Compound 160) 

[0439] Compound 119 (21 mg, 0.052 mmol) prepared in Reference Example 112 was dissolved in a mixed solvent 
of toluene (1 mL) and THF (1 mL). To the solution was added 2,4-bis(4-methaxyphenyl)-1,3-dithia-2,4-dlphospheth- 
an&-2,4-disulfide (Lawesson's reagent) (43 mg. 0.1 1 mmol), and the mixture was stirred at 90''C for 5 hours. The reaction 
35 mixture was purified tiy preparative thin layer chromatography (chloroform/methanol = 20/1) to give Compound 160 (15 
mg, 67%). 

1H NMR (270 MHz, CDCI3) 6 (ppm): 1 .30 (s. 9H). 2.78 (s, 3H), 3.08 (s, 3H). 4,08 (dd, J = 7.3, 13.8 Hz, 1H). 5.03 (t, J = 
7.3 Hz. 1H). 5.54 (dd, J = 7.3. 13.8 Hz, 1H), 7.26-7.42 (m, 5H), 8.16 (s. 1H). 
AP-MS (m/z): 429 (M*+1). 

40 

Reference Example 154 (Compound 161) 

[0440] In a manner similar to that in Reference Example 100, Compound 161 (70 mg. 37%) was obtained from 
Compound 1 06 (0.1 65 g , 0.393 mmol) prepared In Reference Example 99, oxatyt chloride (2 mL), 2-(methylamlno)ethanol 
45 (295 mg. 3.93 mmol) and triethylamine (476 mg, 4.72 mmol). 
AP-MS (m/z): 475 (M -l). 

Reference Example 155 (Compound 162) 

50 [0441] In a manner similar to that in Reference Example 100, Compound 162 (135 mg, 68%) was obtained from 
Compound 106 (0.165 g, 0.393 mmol) prepared in Reference Example 99. oxalyl chbride (2 mL) and diethanolamine 
(413 mg, 3,93 mmol). 
AP-MS (nn/z): 507 (M*+1). 

55 Reference Example 156 (Compound 163 and Compound 164) 

[0442] In a manner similarto that in Reference Example 100. Compound 163 (6.2 mg. 5%) and Compound 164 (36.1 
mg, 31 %) were obtained from Compound 106 (0.099 g, 0237 mmol) prepared in Reference Example 99, oxalyl chloride 
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{1.25 mL) and 3-ammo-1,2>prDpanediol (92 p.L, 1.19 mmol). 
Compound 163 
9 [04431 AP-MS (m/z): 493 {M*+1). 
Compound 164 

[0444] AP-MS (m/z): 493 (M++1). 

10 

Reference Example 157 (Compound 165) 

[0445] In a manner similar to that in Reference Example 100, Compound 165 (37 mg, 33%} was obtained from 
Compound 1 1 5 (0. 1 02 g, 0^36 mmol) prepared in Reference Example 1 06. oxalyl chloride (1 .25 mL) and 2-aminoethanol 
15 (144 mg. 2.36 mmoO. 

[0446] AP-MS (mfe): 477 {M++1). 

Reference Example 156 (Compound 1^) 

20 [0447] Compound 105 (0.200 g. 0.461 mmol) prepared in Reference Example 98 was dissolved in THF (2 mL). To 
the solution was added lithium aluminium hydride (30 mg, 0 J91 mmol) at O^'C, and the mixture was stirred at room 
temp^ature for 2 hours. To the reaction mixture was added water and 30% aqueous sodium hydroxide. The Insoluble 
precipitate was filtrated off, and the filtrate was concentrated under reduced pressure. The residue was purified by 
preparative thin layer chronnatography (chlorofbrm/methanol = 9/1) to give Compound 166 (64.0 mg. 34%). 

25 iH NMR (270 MHz. CDC\^ 5 (ppm): 1.29(s. 9H). 1.32 (s. 9H). 1.65 (m. 1H). 2.08 (m. 1H). 2.33 (m. 1H). 3.16 (m. 1H), 
3.78 (m. 2H). 7.21-7.38 (m, 5H). 7.95 (br s, IH) 
AP-MS (m/2): 404 (M-1). 

Reference Example 159 (Compound 167) 

30 

[0448] Compound 166 (0.0448 g, 0.1 10 mnnol) prepared in Reference Example 158 was dissoh/ed in N.N-dimethyl- 
acetamide (0.5 mL). To the solution was added sulfamoyi chloride (51 .1 mg. 0.442 mmol) at 0°C under stining, and the 
mixture was stlned at OX for 20 minutes. To the reaotbn mixture was added water, and the mixture was stinred. Then, 
the deposited solid was collected by filtratbn. and dried under reduced pressure. The resulting solid was purified by 
^ preparative thin layer chromatography (chlorofbrm/methanol = 30/1 ) to give Compound 167 (30.2 mg, 57%). 

^H NMR (270 MHz. CDCI3) 6 (ppm): 1.29 (s. 9H). 1.33 (s. 9H). 1.89 (m, IH). 2.14 (m. IH), 2.38 (m. 1H). 3.32 (m. IH), 
4.28 (m. 1H). 4.43 (m. IH), 5.08 (br s, IH), 729 (m. 5H). 7.93 (br s. IH). 
AP-MS (m/z): 483 (M'-l). 

40 Reference Example 160 (Compound 168 and Compound 169) 

[0449] Step 1 : 2-Aminoacetophenane hydrochloride (4.56 g, 26.6 mmol) was dissolved in dichloramethane (250 mL). 
To the solution was added triethylamine (9.30 mL, 66.7 mmol), and the mixture was stinned at room temperature for 10 
minutes. After the reaction mbcture was cooled to 0*C. chloromethanesulfonyl chloride (purity 90%, 3.60 mL. 36.3 mnrxii) 

45 was added, and the mixture was stirred at the same temperature for 1 hour. To (he reaction mixture was added 2 motA. 
hydrochloric acid, and the mixture was extracted with chloroform. The organic layer was washed with saturated aqueous 
sodium chloride and dried over anhydrous sodium sulfate, and the sohrent was evaporated under reduced pressure. To 
the residue was added diethyl ether, and the deposited crystals were collected by filtration and dried to give 2-(chli>- 
romethylsul1bnylamino)acetophenone (5.00 g. 76%). 

so 1H NMR (300 MHz. DMSO-dg) 5 (ppm): 4.67 (s, 2H). 4.94 (s. 2H). 7.54 (t. J = 8,1 Hz, 2H). 7.67 (t. J = 7.5 Hz. IH). 7,97 
(d, J = 8.1 Hz. 2H). 8.01 (brs. IH). 
AP-MS (m/z): 247 (M+). 

[0450] Step 2: 2'<ChIoramethylsutfonylamlno)acetophenone (1.00 g. 4.05 mmoi) prepared above and thiosemicar- 
bazide hydrochloride (1 .03 g. 8,07 mmol) were dissolved in methanol (60 mL). To the solution was added concentrated 
ss hydrochloric add (1 .00 mL). and the mixture was stirred at GO^C for 2 hours. The reaction mixture was concentrated, to 
the nestdue was added saturated aqueous sodium hydnogencarfaonate, and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated aqueous sodium chloride, and dried over anhydrous sodium sulfate, and 
the solvent was evaporated under reduced pressure. The residue was purified by silica gel column chromatography 
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(ethyl acetate/n-hexane = 1/1 and 2/1) to give 2-(chloroniethylsulfonylamino)aoetaphenone=thiosemicarbazone (0.51 
g. 40%). 

NMR (300 MHz. DMSO-dg) 5 (ppm): 4.17 (s, 2H). 4.93 (s, 2H), 7.37-7.42 (m. 3H), 7.52-7.56 (m, 2H). 8.13 (br s. 1H), 
6.48 (br, 2H}. 8.85 (br s. 1 H). 
5 AP-MS(m/z):319(M*). 

[0451] Step 3: 2-(Chlaromethytsulfonylarnino)acetaphenonB=thiosemicarbazon8 (7.48 g, 23.4 mmol) prepared above 
was dissolved in chlarafbrm {250 mL). To the solution was added pyridine (11.4 mL. 141 mmol) and pivaloyl chbiide 
(8.70 mL, 70.6 mmol). and the mixture was stirred at room temperature for 30 minutes. To the reaction mixture was 
added acetic anhydride (4.40 mL. 46.6 mmol), and the mixture was further stirred at room temperature for 15 hours. To 
10 the reaction mixture was added 2 mol/L hydrochloric acid, and the mixture was extracted with chloroform. The organic 
layer was washed with saturated aqueous sodium chloride and dried over anhydrous sodium sulfate, and the soh/ent 
was evaporated under reduced pressure. The residue was puriTied tiy silica gel column chromatography (ethyl aca- 
tate/n-hexane = 1/1 and 2/1) to give Compound 168 (3.56 g, 25%) and Compound 169 (1.77 g, 14%). 

IS Compound 1 68 

[0452] 1H NMR (300 MHz. DMSO-dg) S (ppm): 1 .16 (s, 9H). 2.23 (s. 3H), 4.00 (dd, J = 1 1.3. 8.0 Hz, 1H). 4.47 (dd, J 
= 11.3. 2.5 Hz. 1H). 4.91 (d, J= 12.0 Hz. 1H). 4.97 (d, J = 12.0 Hz. 1H). 7.28-7.39(m. 5H). 8,10(br8. 1H), 11.2 (brs. 1H). 
AP-MS (m/z): 446 (M*). 

20 

Compound 169 

[0453] ^H NMR (300 MHz. DMSO-dg) 6 (ppm): 2.01 (s. 3H). 2.18 (s, 3H). 3.95 (d. J = 14.3 Hz. 1 H). 4.45 (d. J = 14.3 
Hz. 1H). 4.91 (d, J = 12.0 Hz. 1H). 4.97 (d, J = 12.0 Hz. 1H). 7.25-7.39 (m. 5H), 8.08 (brs, 1H). 11.6 (brs. 1H). 
25 AP-MS (m/z): 404 (M+). 

Reference Example 161 (Compound 170 and Compound 171) 

[0454] Step 1: 2-Amlnoacetophenone hydrochloride (1.00 g, 5.85 mmol) was dissolved in dichloromethane (50 mL). 

^0 To the solutbn was added triethylamine (2.50 mL. 17.9 mmol). and the mixture was stinned at room temperature for 10 
minutes. After the reaction mixture was cooled to 0*C, chloraethanesulfbnyl chloride (0.92 mL. 8.80 mmol) was added, 
and the mixture was stirred at the same temperature for 15 minutes. To the reaction mixture was added 2 mo\/L hydro- 
chloric acid and the mixture was extracted with chloroform. The organic layer was washed with saturated aqueous 
sodium chloride and dried over anhydrous sodium sulfate, and the soh/ent was evaporated under reduced pressure. To 

35 the residue was added a mixed solvent of ethyl acetate and n-hexane for crystallization to obtain 2-(vinylsulfonylaml- 
no)acelophenone (0.42 g, 32%). 

^H NMR (300 MHz. CDCI3) 6 (ppm): 4,54 (d, J = 4.5 Hz, 2H). 5.42 (brs. 1H). 5.94 (d. J = 9,9 Hz, 1H), 6.28 (d, J = 16.5 
Hz, 1H). 6.53 (br dd. J = 16.2. 9.9 Hz. 1H), 7.62 (t. J = 7.5 Hz. 3H). 7.65 (I. J = 7.8 Hz. 1H). 7.93 (t. J = 5.1 Hz. 1H). 
AP-MS (m/z): 225 (M^). 

^ [0455] Step 2: 2-(Vinylsulfonylamino)acetaphenone (0.32 g. 1 .42 mmol) prepared above and thiosemicarbazide hy- 
drochloride (0.27 g. 2 .1 3 mmol) were dissolved in methanol (20 mL). To the solution was added concentrated hydrochloric 
add (2 drops), and the mixture was stirred at room temperature for 3 hours. The reaction mixture was concentrate. To 
the residue was added saturated aqueous sodium hydrogencartionate. and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated aqueous sodium chloride and dried over anhydrous sodium sulfate, and 

^ the solvent was evaporated under reduced pressure. The residue was purified by silica gel column chromatography 
(ethyl acetate/rhhexane = 1/1) to give 2-(vinylsulfonytamino)»:etophenone=thiosemicarbazone (0.25 g, 58%). 
1H NMR (300 MHz. CDCy 5 (ppm): 4.10 (s. 2H). 5.97 (d, J = 9.9 Hz. 1 H), 6.25 (d. J = 16.8 Hz. 1H). 6.54 (dd. J = 16.8. 
9.9 Hz, 1 H). 7.24-7.27 (m. 2H). 7.42 (br s. 1H), 7.52-7.53 (m. 3H). 7.81 (brs. 1H). 8.70 (m. 1H). 
AP-MS (m/z) : 297 (M^). 

50 [0456] Step 3: 2-(Vinylsulfonylamino)aoeiophenone^iosemicart>azone (0.25 g, 0.83 mmol) prepared above was 
dssolved in acetone (10 mL). To the solution was added pyridine (0.34 mL, 4.17 mmol) and pivaloyl chloride (0.31 mL, 
2.50 mmol), and the mixture was stirred at room temperature for 30 minutes. To the reaction mixture was added acetic 
anhydride (0.16 mL, 1 .66 mmol), and the mbcture was further stirred for 3 days at room temperature. The reaction mixture 
was concentrated, to the residue was added 2 mol/L hydrochloric add. and the mixture was extracted with ethyl acetate. 

55 The organic layer was washed with saturated aqueous sodium chloride and dried over anhydrous sodium sulfate, and 
the solvent was evaporated under reduced pressure. The residue was purified by silica gel column chromatography 
(ethyt acetate/n-hexane = 1/1)togive Compound 170 (0.18 g. 52%) and Compound 171 (O.lOg, 26%). Compound 170 
^H NMR (300 MHz. CDCI3) S (ppm): 1.27 (s. 9H), 2.31 (s. 3H). 3.87 (dd. J = 13.4. 5.0 Hz. IN). 4,45 (dd. J = 13.4, 7.9 
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Hz, 1H). 5.57 (br s, 1H). 5.92 (d. J = 9.9 Hz, 1H). 6.25 (d, J = 16.5 Hz, 1H). 6.49 {dd. J = 16.5, 9.9 Hz. 1H). 7.27-7.34 
{m.5H). 8.22 (brs,1H). 
AP-MS (m/z): 424 (M*). 

9 Compound 171 

[0457] ^H NMR (300 MHz. CDCIa) 5 (ppm): 1.29 (s, 9H). 1.33 <8. 9H). 3.85 (dd. J = 13.5. 4.8 Hz. 1H), 4.49 (dd. J = 
13.6. 8.1 Hz, 1H), 5.29 (br s. 1H), 5.93 (brd, J = 9.9 Hz, 1H). 6.27 (br d. J = 16.S Hz. 1H). 6,53 (br dd. J = 16.4. 9.6 Hz. 
1H). 7.27-7.34 (m. 5H), 8.06 (br s. 1H). AP-MS (m/z): 4^ (M*). 

10 

Reference Example 162 (Compound 172) 

[0458] Compound 170 (0.05 g. 0.11 mmol) prepared in Step 3 of Reference Example 161 was dissolved in aoetonitrile 
(3 mL). To Vne solution was added morpholine (0.10 mL). and the mixture was stirred at 80°C for 2 hours. The reaction 
15 mixtuna was cxincentrated, and tha residua was purified by silica gel column chromatography (chloroform/methanol = 
10/1) to give Compound 172 (0.04 g. 77%). 

IH NMR (300 MHz. CDCI3) S (ppm): 1.27 (s. 9H). 2,33 (s, 3H). 2.42-2.45 (m, 4H). 2.78 (dquln. J = 16.5. 6.0 Hz. 2H), 
3.19 (t. J = 6.6 Hz. 2H). 3.65-3.68 (m, 4H). 4.04 (dd, J = 14.1, 4.8 Hz. 1H), 4.55 (dd. J = 14.1. 7.5 Hz. 1H). 5.73 (br s. 
1 H). 7,30-7,38 (m. 5H). 8.05 (br s. 1 H). 
20 AP-MS (m/z): 511 (M+). 

Refenance Example 163 (Compound 173) 

[0459] In a manner similar to that in Refienence Example 162, Compound 173 (0.03 g. 66%) was obtained from 
25 Compound 170 (0.05 g, 0.1 1 mmd) prepared in Step 3 of Reference Example 161 and 70% aqueous ethylamine (0.10 
mL). 

^H NMR (300 MHz. CDCI3) 5 (ppm): 1.10 (t, J = 6.9 Hz. 3H). 1.27 (s. 9H), 2.32 (s, 3H). 2.65 (quin. J = 7.2 Hz, W), 
3,05-3.09 (m.2H),3.18-3.20(m.2H),4.00(d,J = 13.5Hz, 1H),4.55(d.J = 13.8 Hz, 1H), 7.30-7.37 (m.5H). 8.07 (br S. 1H). 
AP-MS (nn/z): 470(M*+1). 

30 

Reference Example 164 (Compound 174) 

[0460] In a manner similar to that in Reference Example 162. Compound 174 (0.03 g. 67%) was obtained from 
Compound 1 70 (0.05 g, 0. 1 1 mmot) prepared in Step 3 of Reference Example 1 61 and a 2 mol/Ldimethy lamina methanol 
35 solution (0.10 mL). 

^H NMR (300 MHz, CDCI3) S (ppm); 1.26 (s, 9H). 2.24 (s. 6H). 2.31 (s. 3H), 2.71-2.81 (m. 2H). 3.12-3.19 (m. 2H), 4.00 
(d. J = 13.5 Hz, 1H). 4.56 (d. J = 13.5 Hz. 1H), 6.00 (br s. 1H). 7.31-7.36 (m, 5H), 8.06 (brs, 1H). 
AP-MS (nn/z): 469 (M+), 

^ Reference Example 165 (Compound 175) 

[0461] In a manner similar to that in Reference Example 162. Compound 175 (0.03 g. 52%) was obtained tam 
Compound 1 70 (0.05 g, 0.1 1 mmol) prepared in Step 3 of Reference Example 161 and 2-aminoethanol (0.10 mL). 
iH NMR (300 MHz. COCI3) 5 (ppm): 1.26 (s. 9H). 2.35 (s. 3H). 2.65-2.78 (m. 2H). 3.08-3.30 (m. 4H). 3.64 (t, J = 5.1 Hz. 
45 2H). 3.98 (d. J = 13.5 Hz. 1H), 4.54 (d. J = 13.5 Hz. 1H). 7.26-7.38 (m. 5H). 8.25 (br s. 1H). 
AP-MS (m/z): 485 (M*). 

Reference Example 166 (Compound 176) 

^ [0462] In a manner similar to that in Reference Example 162, Compound 176 (0.01 g. 26%) was obtained from 
Compound 171 (0.05 g, 0.11 mmol) prepared in Step 3 of Reference Ejcample 161 and 70% aqueous ethylamine (0.10 
mL). 

1H NMR (300 MHz, CDCy 5 (ppm): 1.18 (m. 3H), 1.28 (s. 9H). 1,34 (s, 9H). 2,63 (quin. J = 7.0 Hz. 2H). 2.73 (br q, J = 
6.3 Hz. 1H). 2.84 (br q, J = 6.2 Hz. 1H). 3.18 (br t. J = 6.6 Hz, 2H). 4.02 (d. J = 13.2 Hz. 1H). 4.58 (d. J = 13.2 Hz. 1H). 
55 5.85 (br s, 1 H), 7.27-7.35 (m. 5H). 8.02 (br s. 1H). 
AP-MS (m/z): 512 (M*+1). 
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Reference Example 167 {Compound 177) 

[0463] In a manner similar to that in Reference Example 162, Compound 177 {0.02 g. 39%) was obtained from 
Compound 1 71 {0.05 g. 0. 1 1 mmol) prepared in Step 3 of Reference Example 1 61 and a 2 mol/L dimelhyiamine methanol 
^ solution (0.10 mL). 

NMR {300 MHz. CDCI3) 5 {ppm): 1 .28 {s. SH). 1 .34 (s. 9H). 2.25 {s, 6H), 2.73 (br q. J = 6.3 Hz. 1H). 2.64 (br q. J = 
6.2 Hz. 1H). 3.18 (br I. J = 6.6 Hz, 2H). 4.02 {d, J = 13.2 Hz. 1H). 4.58 (d. J = 13.2 Hz. 1H). 5.85 {br s. 1H), 7.27-7.35 
(m.5H), 8.02 (brs.lH). 
AP-MS (m/2): 512 (M*+1). 

10 

Reference Example 168 (Compound 178) 

(0464] In a manner similar to that in Reference Example 11. Compound 178 {64.0 mg, 38%) was obtained from 
cart>omethoxypropiophenone=thiosemicarbdzone (0.144 g. 0.543 mol) prepared in Step 1 of Reference Example 98, 
15 acetic anhydride {77 ^L, 0.814 mmol) and pyridine (79 \iJl, 0.977 mmol). 

1H NMR (270 MHz,CCX:i3) 5 (ppm): 2.13 (s, 3H), 2.20-2.70 (m. 4H), 3.61 (s, 3H). 6.52 {br s. 2H), 7.20-7.35 (m. 5H). 

Reference Example 169 (Compound 179) 

20 (0465] In a manner similar to that in Reference Example 15, Compound 179 {24.0 mg, 94%) was obtained from 
Compound 178 (0.0200 g. 0.0650 mol) prepared in Reference Example 168. pivaloyi chloride (16 |lL. 0.130 mmol) and 
pyridine (15 ^L, 0.182 mmol). 

NMR (270 MHz. CDCI3) 6 (ppm): 1.30 (s. 9H). 2.10 (s, 3H). 2.17-2.75 (m, 4H). 3.57 (s. 3H), 7.18-7.32 {m. 5H). 8.02 
(brs. 1H). 

^ AP-MS (m/z): 390 (M -l ). 

Reference Example 170 (Compound 180) 

[0466] Compound 100 {304 mg, 0.0690 mmol) prepared in Reference Example 93 and cerium chloride heptahydrate 
^ (257 mg. 0.690 mmol) were dissolved in methanol (800 mL). To the solution was gradually added sodium borohydride 
(522 mg, 13.8 mmol). and the mixture was stirred at room temperature for 20 minutes. The reaction mixture was con- 
centrated under reduced pressure. To the residue was added 1 mol/L hydrochloric acid (100 mL), and the mixture was 
extracted %vtth chloroform. The organic layer was dried over anhydrous sodium sulfate, and the solvent was evaporated 
under reduced pressure. The residue was purified by silica gel column chromatography (chloroform/acetone/ethyl ace- 
35 tate/ivhexane = 9/1/1/1) to give Compound 180 (217 mg. 85%). 

NMR (270 MHz. CDCy 5 (ppm): 1 .14 (t, J = 7.0 Hz. 6H), 2,68 (m, 1 H), 2.98 (s. 3H). 3.27 (m. 2H). 3.44 (m, 1H). 3.63 
(m, 1H). 4.18 (br s. 2H). 4.51 (brs, 1H), 7.30 (m. 5H). AP-MS (m/z): 371 (M^+l). 

Reference Example 171 (Compound 181) 

40 

[0467] In a manner similar to that in Reference Example 15, Compound 181 (87.3 mg, 71%) was obtained from 
Compound 180 (100 mg. 0.270 mmol) prepared In Reference Example 170. pyridine (65.4 fiL. 0.810 mmol) and pivaioyl 
chloride (83.4 »iL, 0.676 mmol). 
AP-MS (m/z): 455 (M*+1). 

45 

Reference Example 172 (Compound 182) 

[0468] Compound 1 80 (60.6 mg. 0. 1 70 mmoi) obtained In Refisrence Example 1 70 was dissoh^ed in dichloromethane. 
To the solution was added pyridine (63.2 p.L. 0.788 mmol) and 5-bromovaleryl chloride (23.0 p.L. 0.172 mmol). and the 

so mixture was stirred at room temperature for 5 hours. To the reaction mixture was added 1 mol/L hydrochloric acid, and 
the mixture was extracted with chbrofomn. The oiganic layer was dried over anhydrous sodium sulfate, and the soh/ent 
was evaporated under reduced pressure. The residue was dissolved In DMSO (0.3 mL). To the solution was added 
sodium acetate (58.7 mg). and the mixture was stirred at 100X for 5 minutes. To the reaction mixture was added water 
(20 mL) and 1 (nolill hydrochloric acid (20 mL). and the mixture was extracted with chlorofomn. The organic layer was 

ss dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified 
by preparative thin layer chromatography (chloruform/aoetone/ethyl acetate/n-hexane = 9/1/1/1) to give Compound 182 
(42.5 mg. 45%). 
AP-MS (m/z): 453 (M^+1). 
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Reference Example 173 (Compound 183) 

[0469] Compound 180 (100 mg, 0.270 mmol) prepared In Reference Example 170 and pyridine (31 .5 jj.L, 0.389 mmol) 
were dissolved in dichloromelhane {2 mL). To the solution was added 4-bromobutyryl chloride (37.5 jiL, 0.324 mmol) 

5 atOX. and the mixture was stirred at room temperature for Shours.Tothe reaction mixture was added 1 mol/L hydrochloric 
add, and the mixture was extracted with chtorofbrm. The organic layer was dried over anhydrous sodium sulfate, and 
the solvent was evaporated under reduced pressure. To the residue was added methanol (20 mL) and potassium 
cartxinate (1.0 g), and the mixture was vigorously stirred at room temperature for 20 minutes. To the reaction mixture 
was added water and 1 mol/L hydrochloric add, and the mixture was extracted with chlorofonm. The organic layer was 

10 dried over anhydrous sodium sulfate, and the solvent was evaporate. The residue was purified by silica gel column 
chromatography (chlorafdnn/acetone/ethyl acetate/n-hexane - 9/1/1/1) to give Compound 183 (27.6 mg, 37%). 
1H NIWR (270 IWHz, CDCI3) 5 (ppm): 1 .15 (d, J = 6.6 Hz. 6H). 2.22 (m, 2H), 2.5S-2.67 (m. 3H), 2,94 (s. 3H). 3.31-3.47 
(m. 3H), 3.61 (m. 1H). 3.91-3.98 (m, 2H), 5.0 (br s, 1H). 7.20-7.35 (m. 5H). 
AP-MS (m/z): 437 

15 

Reference Example 174 (Compound 184) 

[0470] In a manner similar to that in Reference Example 173, Compound 160 (84.1 mg, 0.227 mmol) prepared in 
Reference Example 170 was treated wHh pyridine (88.0 p.L, 1.09 mmol) and S-bromovateryl chloride (121 fj.L, 0.908 
20 mmol), and then treated with methanol and potassium carbonate (1 .0 g) to give Compound 1 84 (89. 1 mg, 81 %). AP-MS 
(m/z): 485 (M*+1). 

Reference Example 175 (Compound 185) 

25 [0471] In a manner similar to that in Step 3 of Reference Example 92. Compound 185 (16.7 g, 85%) was obtained 
from 3-(methylsul1bnytamino)propiophenone^iosemicarfoazone (14.4 g, 47.9 mmol), proplonyl chlortde (16.7 mL, 192 
mmol) and pyridine (18.6 mL, 230 mrrwl), 

NMR (270 MHz. CIDCI3) 5 (ppm): 1 .12 (t, J = 7.5 Hz, 3H), 1 .19 (t, J = 7.3 Hz. 3H), 2.37 (m. 2H), 2.63 (m. 3H), 2.96 
(s. 3H), 3.35 (m. 2H). 3.58 (m. 1H). 4.55 (brs, 1H). 7.20-7.35 (m, 5H). 8,01 (br s. 1H). 

30 

Reference Example 176 (Compound 186) 

[0472] in a manner similar to that In Reference Example 170. Compound 186 (11.7 g, 81%) was obtained from 
Compound 185 (16.7 g, 40.5 mmol) prepared in Reference Example 175, oerium chloride heptahydrate (15.1 g, 40.5 
35 moi) and sodium borohydride (12.8 g. 338 mol). 

iH NMR (270 MHz. CDCI3) 6{ppm): 1 , 13 (t, J = 8.7 Hz, 3H). 2.61-2.71 (m, 3H). 2.97 (s. 3H). 3.27-3.47 (m. 2H). 3.60-3.67 
(m, 1H), 4.21 (br s, 2H), 4.65 (br s, 1H). 7.26-7.36 (m, 5H). 

Reference Example 177 (Compound 187) 

40 

[0473] In a manner similar to that in Reference Example 15, Compound 187 (90.3 mg, 76%) was obtained from 
Compound 186 (96.0 mg, 0.269 mmol) prepared in Reference Example 176, pyridine (65.4 ^lL, 0.810 mmol) and pivaloyl 
chloride (83.4 pL. 0.676 mmol). 

1H NMR (270 MlHz, COCy 5 (ppm): 1.13 (t, J = 6.0 Hz. 3H). 1.28 (s. 9H). 2.66 (m. 3H). 2.97 (s. 3H), 3.35 (m. 2H). 3.61 
45 (m. 1H). 4.58 (brs. 1H). 7,32 (m, 5H). 8.08 (brs, IH). AP-MS (m/z): 441 (M^+1). 

Reference Example 178 (Compound 188) 

[0474] Compound 186 (100 mg, 0.221 mmoO obtained in Example 176 was dissolved in dichloromethane, to the 
so solution was added pyridine (65 \iL, 1.05 mmol) and 4-bromobutyryl chloride (110 fxL, 0.949 mmol), and the mixture 
was stinred at room tempterature for 5 hours. To the reaction mixture was added 1 mol/L hydrochloric acid, and the 
mixture was extracted with chloroform. The organic layer was dried over anhydrous sodium sulfate, and the solvent was 
evaporated under reduced pressure. The residue was dlssohred in methanol (50 mL). to the solution was added potassium 
cart3onate (1.0 g, 7.24 mmol), and the mixture was vigorously stirred. 
55 [0475] Afler 1.5 hours, the reaction mixture was filtered, and the filtrate was concentrated under reduced pressure. 
To the residue was added ethyl acetate, and the mixture was washed with 1 mol/L hydrochloric add and then witti water. 
The organic layer was dried over sodium sulfate, and the solvent was evaporated under reduced pressure. The residue 
was purified by preparative thin layer chromatography (chlorofbrm/methanol = 20/1) to give Compound 188 (42.5 mg. 
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45%). 

1H NMR {270 MHz, CDCy 5 (ppm): 1 .14 {t. J = 7.5 Hz. 3H). 2.19 (m, 2H), 2.50-2.61 <m. 5H), 2.96 (s, 3H). 3.35 (m. 2H). 
3.59 (m. 1H). 3.93 (m. 2H). 4.52 (br s. 1H). 7.20-7,34 (m. 5H). 
AP-MS (m/2): 424 (M -l). 

5 

Reference Example 179 {Compound 189) 

[0476] In a manner similar to that in Reference Example 178, Compound 189 {27.6 mg, 37%) was otrtalned from 
Compound 186 (60.6 mg, 0.170 mmol) prepared in 
10 (0477] Reference Example 176. pyridine (63.2 pi-. 0.788 mmol), 5-bromovaleryl chloride {110 iiL, 0.949 mmol) and 
potassium carbonate (1.0 g, 7.24 mmol). 

iH NMR {270 MHz, CDCI3) ${ppm): 1 .14 {t, J = 7.5 Hz, 3H), 1.79-1 .99 (m. 4H). 2.54-2.75 {m, 5H). 2.96 {s. 3H), 3.19-3.27 
{m. 2H), 3.57-3,68 (m. 1H), 3.83-3.95 {m, 2H), 4,36 (br 9. 1H). 7.20-7,37 (m. 5H). 
AP-MS (mte): 439 (M++1). 

15 

Reference Example 180 (Compound 190) 

[0478] In a manner similar to that in of Reference Example 170, Compound 190 (66.5 nng, 0.248 mmol) was obtained 
from Compound 105(1 .01 g, 2.33 mmol) prepared in Reference Example 98 and sodium borahydrjde(2.20g. 58.2mmal). 
20 1H NMR (270 MHz, CDCI3) 5 (ppm): 1 .30 (s, 9H), 2.37-2.46 (m. 1 H), 2.63-Z86 {m, 2H), 3.41-3.51 (m, 1 H), 3.71 (s. 3H), 
4.09 (brs. 2H), 7.22-7,43 (m. 5H). 

Reference Example 181 (Compound 191) 

25 [0479] In a manner similar to that in of Reference Example 133, Compound 191 (89.5 mg, 29%) was otitained from 
Compound 190 (86.5 mg, 0.248 mmol) obtained In Reference Example 180 and 4-bromobutyryl chloride (57 p.L, 0.495 
mmol). 

AP-MS (m/2) 496 (M-l). 
30 Reference Example 182 (Compound 192) 

[0480] Compound 191 (69.5mg, 0.18mmol) prepared in Reference Example 181 was dissolved in OMF (2.0 mL). To 
the solution was added 60% sodium hydride (14 mg, 0.359 mmol), and the mixture was stirred at room temperature for 
1 hour. To the reaction mixture was added acetic add and water, and the mixture was extracted with ethyl acetate. The 
35 Qiganic layer was washed with saturated saline, dried over anhydrous sodium sulfate, and the solvent was evaporated 
under reduced pressure. The residue was purified by silica gel column chromatography (ethyl aoetate/n-hexane = 2/1) 
to give Compound 192 (30.2 mg, 40%). 

1H NMR (270 MHz. CDCI3) 5 (ppm): 1.36 (s. 9H), 2,17-2.42 (m. 3H). 2.53-2.64 (m. 4H), 3.38-3.50 {s. 1H). 3.72 (s, 3H), 
3.97 (m. 2H), 7.22-7.39 (m, 5H). 

40 

Reference Example 183 (Compound 193) 

[0481] In a manner similar to that In Reference Example 99, Compound 1 93 (21 .7mg. 74%) was obtained from Com- 
pound 192 (30.2 mg. 0.723 mmol) prepared In Reference Example 182 and sodium hydroxide (8.7 mg,0.217 mmol). 
^ AP-MS (m/z); 402 (M -l). 

Reference Example 164 (Compound 194) 

[0482] In a manner similar to that in Reference Example 100, Compound 194 (7.3 mg. 30%) was obtained from 
so Compound 1 93 (21 .7mg, 0.054 mmol) prepared In Reference Example 183. oxalyl chloride (0.25 ml) and 2-aminoethanol 
(16 pL, 26.9 mmol). 

^H NMR (270 MHz. CDCI3) 5 (ppm): 1.34 (s, 9H). 2.17-2.28 (m. 3H). 2.54-2.82 {m, 4H). 3.34-3.46(m. 3H), 3.72 (dd. J 
= 4.0, 6.0 Hz, 2H), 3.96 (brq. J = 7.0 Hz. 2H), 7.32-7,34 (m. 5H). 6.11 (brs. 1H). 

ss Reference Example 185 (Compound 195) 

[0483] Step 1 : In a manner similar to that In Step 1 of Reference Example 1 , 2-aoetoxy-1 -indanone=thiosemicarfaazone 
(3.23g. 57%) was otxtained from 2-acetoxy-1-indanone (4.1 g, 21.6 mmol) and thiosemlcartiazide hydrochloride (3.0 g. 
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23.7 mrnol). 

[0484] Step 2: In a manner similar to that in Step 2 of Reference Example 1 , 3-acetyl-5-amtnaspiro[1 ,3,4-thladlazo- 
lin-2,1*-indanel-2'-yl acetate (187.4 mg. 48%) was obtained fifom 2*aceioxy-1-lndanane=thiosemicarbazone (335.5 nng, 
1.27 mmoi) prepared above, pyridine (13 mL) and acetic anhydride (136 fj.L, 1.53 mmol). 

5 [0485] Step 3: 3>Acety)-5-aminospiro[1 .3.4-thiadiazolin-2.1 >indane]-2 -y1 acetate (163.8 nng) prepared above was dis> 
solved In dichbramethane {2.0mL). To the solution was added pyridine (520 yjJL, 6.44 mmol) and pivatoyi chloride (661 
\lL, S.36mmol), and the mixture was stirred at room temperature for 24 hours. To the reaction mixture was added water, 
and the mixture was extracted with chloroform. The organic layer was washed with saturated aqueous sodium chloride 
and dried over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The residue was 

10 purified t)y silica gel column chromatography (chlorofdrm/ethyl acetate = 3/2) to give Compound 195 (1 18.0 mg, 57%) 
as a diastensombcture. 
AP-MS (m/z): 390 (M*+1). 

Reference Example 186 (Compound 196) 

15 

[0486] Compound 195 (90.3 mg, 0.233 mmol) prepared in Reference Example 185 was dissolved in a methanol 
solution of 10% ammonia (4.8 mL), and the solution was stirred at room temperature for 6 hours. The reaction mixture 
was concentrated, and the residue was purified by silica gel column chromatography (chloroform/ethyl acetate = 3/2) 
to give Compound 196 (16.6 mg, 20%) as a dlastereoisomixture. 
20 FAB-MS (m/z): 348 (M^-i-l). 

Reference Example 187 (Compound 197) 

[0487] Step 1 : In a manner similar to that in Step 1 of Reference Example 1 , 4-acetoxy-1 -indanone^thiosemicarbazone 
25 (2.78 g, 60%) was obtained from 4-acetoxy-1-lndanone (2.51 g. 13.2 mmol) and thiosemlcart>azide hydrochloride (1 .85 
g, 14.5 mmol). 

[0488] Step 2: In a manner similar to that in Reference Example 11, Compound 197 (193.9 mg, 39%) was obtained 
from4-acetoxy-1-indanone=lhiosemicarbazone(364.5 mg, 1.38 mmol) prepared above, acetic anhydride (123 jjlL, 1.38 
mmol) and pyridine (112 |tL, 1 .38 mmol). 
30 1H NMR (300 MHz, CDO^ 6 (ppm): 2.18 (s. 3H), 2.30 (s. 3H), 2.59-2.68 (m. 1H). 2.76-2.86 (m. 1 H), 3.09-3.30 (m, 2H), 
4.17 (br s. 2H). 6.99 (dd. J= 7.7, 1 .5 Hz, 1 H), 7.31 (m. 2H). 

Reference Example 188 (Compound 198) 

35 [0489] InamannerslmilartothatlnReferenoe Example 15. Compound 198(136mg. 98%) was obtained from Com- 
pound 197 (108,8 mg. 0.356 mmol) prepared in Reference Example 187, pyridine (346 j*L, 4.28mmol) and pivaloyi 
chloride (439 p-L, 3.56 mmol), ^H NMR (270 MHz, CDCI3) 5 (ppm): 1.34 (s. 9H), 2,18 (s, 3H), 2.29 (s, 3H), 2.56-2.63 
(m, 1H). 2.79-2.92 (m, 1H). 3.08-3.22 (m. 2H). 6.98-7.03 (m. 1H), 7.28-7.31 (m, 2H), 8.08 (br s. 1H). 

40 Reference Example 189 (Compound- 199) 

[0490] In a manner similar to that in Reference Example 186, Compound 199 (70.0 mg, 94%) was obtained from 
Compound 198 (83.1 mg,0.214 mmol) prepared in Reference Example 188 and a methanol solution of 10% ammonia 
(4.2 mL). 

45 1H NMR (300 MHz. CDCI3) 5 (ppm): 1 .34 (s. 9H). 2.21 (s, 3H). 2,58-2,67 (m, 1H). 2.81-2.91 (m, 1 H). 3.07-3.27 (m. 2H), 
5.25 (brs. 1H), 6.62 (d. J= 7.7 Hz. 1H), 6.94 (d. J= 7.7 Hz. 1H), 7.10(t. J= 7.7 Hz, 1H), 7.99 (brs. 1H). 

Reference Example 190 (Compound 200) 

so [0491] Step 1: Thiosemicarbazide hydrochloride (8.30 g. 65.1 mmol) was dissolved in a mixed solvent of methanol 
(50 mL) and distilled water (50 mL). To the solution was added ethyl t)enzoylacetate (17.0 mU 98.2 mmol) and concen- 
trated hydrochloric add (1.00 mU 12.0 mmol), and the mixture was stirred at room temperature for 11 hours. The 
deposited solid was collected by filtration, washed (methanol) and then dried to give 3-phenyt-3-thlosemicart>azonoprD- 
pionic acid ethyl ester (thiosemicarbazone) (1 1 .1 g, 64%). 

ss [0492] Step 2: Thiosemicarbazone (2.03 g. 7.65 mmol) obtained above was dissolved in dichloromethane (40 mL). 
To the solution was added pyridine (4.00 mL, 49.7 mmol) and trimethylacetyl chbride (5.^ mL, 45.5 mmol), and the 
mixture was stirred at room temperature for 12 hours. To the reaction mixture was added saturated aqueous sodium 
hydrogencarbonate. and the mixture was further stimed at room temperature for 1 hour and then extracted with ethyl 
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acetate. The organic layer was washed with saturated aqueous sodium chloride and dried over anhydrous sodium 
sulfote, and the solvent was evaporated under reduced pressure. The residue was purified by silica gel column chro- 
matography (hexane/ethyl acetate = 20/1-^9/1) to give Compound 200 {32S g, 98%). 

5 Reference Example 191 {Compound 201) 

[0493] Compound 200 (519 mg. 1.20 mmol) obtained in Reference Example 190 was dissolved in THF (10 mL). This 
solution was coaled to O^C, and then to the solution was added a 0.93 mol/L solutbn of dlisobutylaluminum hydride 
(5.30 mL. 4.93 mmoi) in hexane, and the mixture was stirred for 2.5 hours. To the reaction mixture was added anhydrous 

10 sodium sulfate and saturated aqueous sodium sulfate, and the mixture was further stirred far 1 hour, then filtered. To 
the fittFate was added water, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated aqueous sodium chloride and dried over anhydrous sodium sulfate, and the solvent was evaporated under 
reduced pressure. The residue was purified by silica gel column chromatography (hexane/ethyl acetate = 4/W2/1) to 
give Compound 201 (346 mg. 74%). 

IS ESI-MSm/z392{M+H)^. 

Reference Example 192 (Compound 202) 

[0494] Compound 201 (234 mg, 0.597 mmol) obtained in Reference Example 191 was dissoh^ed in dichloromethane 
20 (10 mL). To the solution was added pyridinlum dichromate (783 mg, 2.08 mmol), and the mixture was stirred at room 
temperature for 60 hours. The reaction mixture was filtered, and then the resulting filtrate was concentrated under 
reduced pressure. The residue was purified by silica gel column chramatography (hexane/ethyl acetate = 4/1-^2/1) to 
give Compound 202 (155 nr^. 67%). 

25 Reference Example 193 (Compound 203) 

[0495] In a manner similar to that in Reference Example 190, 3-cari:)omethoxy-1-propanone=thiosemicarbazone (1.B5 
g, 6.62 mmol) obtained from 3-carbomethoxy-1-pheny^1-propanone and thiosemlcarbazide was allowed to react with 
propionyl chloride (2.87 mL, 33.1 mmol) In the presence of pyridine (3.42 mL, 39.7 mmol) and then treated with methanol 
30 (50 mL) and potassium carbonate (3.00 g, 21 .7 mmol) to give Compound 203 (1 .08 g, 43%). 
APCI-MS m/z: 376 (M-H)-. 

Reference Example 194 (Compound 204) 

35 [0496] Step 1 : 3-Benzaylproplanlc acid (3.56 g, 20.0 mmol) was dissoh/ed in dichloromethane (50 mL), to the solution 
was added trlethylamine (2.22 g, 22.0 mmol) and trimethylacetyl chloride (2.41 g, 20.0 mmol) at 0°C, and the mixture 
was stirred at room temperature for 60 hours. Subsequently, to the reaction mixture was successively added triethylamine 
(4.04 g, 40.0 mmol) and N.O-dimethylhydraxylamine (1.95 g. 20.0 mmol), and the mixture was further stirred at room 
temperature for 5 hours. To the reaction /nudure was added water and 1 mol/L hydrochloric add, and the mucture was 

40 extracted with chtoroform. The organic layer was washed with aqueous sodium hydrogencartxinate and water and dried 
over anhydrous sodium sulfate, and the solvent was evaporated under reduced pressure. The resulting residue was 
purified by column chramatography (chloroform/methanol = 50/1->40/1) to give 3-(N-methaxy-N-methylcart>amoyl)-pro- 
piophenone (1.53 g, 35%). 

[0497] Step 2: In a mannersimllartothatin Step 1 of Reference Example 190, 3-(N-methoxy-N''methylcart>amoyl)-pro- 
^ piophenone=thiosemicarba2one (1.77 g, 87%) was obtained from 3-(N-methoxy-N-methylcarbanrx)yI)-propiophenone 
(1.53 g, 6.92 mmol) obtained above and thiosemlcarbazide (0.630 g, 6.91 mmol). 

[0498] Step 3: in a manner similar to that in Step 2 of Reference Example 190, Compound 204 (0.459 g. 51%) was 
obtained from 3-(N-methaxy-N-methylcarbamoyi)-propiophenone=thiosBmicart)azane (0.703 g, 2.39 mmol) obtained 
above and acetic anhydride (5 mL, 45.3 mmol). 
so APCI-MS m/z: 379 (M+H)^. 

Reference Example 195 (Compound 205) 

[0499] In a manner similar to that in Step 2 of Reference Example 190. Compound 205 (0.318 g. 81%) was obtained 
ss frem thiosemicart)a2one (0.250 g. 0.849 mmol) obtained in Step 2 of Reference Example 194, pyridine (0.242 g. 3.08 
mmol) and trim^hylacetyl chloride (0.307 g, 2.55 mmol). 
APCI-MS mfz: 463 (Mf H)V 
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Industrial Applicability 

{0500] According to the present invention, a mitotic Icinesin EgS Inhibitor oomprislng a thiadlazoline derivative or a 
pharmacologically acceptable salt thereof as an active ingredient and a thiadiazoline derivative or a pharmacologically 
5 acceptable salt thereof having an inhibitory activity against mitotic Idnesin EgS are provided. 



Claims 

10 1 . A mitotic kinesin EgS inhibitor which comprises a thiadiazoline derivative represented by the general formula (I) or 
a pharmacologically acceptable salt thereof as an active Ingredient 



15 




(I) 

20 

<wherein represents a hydrogen atom, substituted or unsubstituted lower alkyi, &ut>stituted or unsut)stltuted 
lower alkenyl, substituted or unsubstituted lower alkynyl. substituted or unsubstituted cydoalkyl, substituted or un- 
substituted aryl, or a substituted or unsubstituted heterocyclic group; 
25 r2 represents a hydrogen atom. sut)stituted or unsut>stituted tower alkyI, substituted or unsut)stituted lower alkenyl, 

substituted or unsut>stltuted loweralkynyl, substituted or unsubstituted cydoalkyi, sut>stituted or unsubstituted aryl, 
or a substituted or unsut>stituted heterocyclic group, 

-C(=W)R^ [wherein W represents an oxygen atom or a sulfur atom, and R^ represents a hydrogen atom, substituted 
or unsutxstituted tower alkyi, substituted or unsubstituted kiwer alkenyl, substituted or unsubstituted kswer alkynyl, 

30 substituted or unsubstituted cydoalkyi, 8ut>stituted or unsut)stituted aryl, a sut>stituted or unsutistituted heterocydic 

group, -NR^R^ (wherein R^ and R^ are the same or different and each represents a hydrogen atom, sut^stltuted or 
unsubstituted lower alkyi, substituted or unsubstituted tower alkenyl. substituted or unsubstituted lower alkynyl, 
substituted orunsu tstitulad cydoalkyi, sut)stitutBd orurisubstituted aryl, ora sut)stituted or unsubstituted heterocydic 
group, or R^ and R^ are combined together with the adjacent nitrogen atom to form a substituted or unsubstituted 

35 heteracycito group). -OR^ (wherein R^ represents substituted or unsut)stituted lower alkyt, substituted or unsutistj- 

tuted k)wer alkenyl. substituted or unsubstituted lower alkynyl, substituted or unsubstituted cydoalkyi, sut>stituted 
or unsubstituted aryl. or a substituted or unsubstituted heterocydic group) or -SR^^ (wherein R^^ has the same 
meaning as that of the aforementioned R^)], -NR^^R^^ {wherein R^^ and R''^ are the same or different and each 
reprssents a hydrogen atom, sut>stituted or unsubstituted tower alkyi, substituted or unsutistituted lower alkenyl, 

40 substituted or unsut>stituted lower alkynyl, substituted or unsubstituted cydoalkyi, sutistituted or unsubstituted aryl, 

a substituted or unsubstituted heterocydic group, -C(=0)R^^ [wherein R^^ represents a hydrogen atom, substituted 
or unsut>stitutBd lower alkyi, substituted or unsubstituted tower alkenyl, substituted or unsubstituted tower alkynyl, 
substituted or unsubstituted cydoall^, substituted or unsubstituted aiyl, a substituted orunsuksstituted heterocydic 
group, -NRi^R^^ (wherein R^^ and R**^ are the same ordifferent and each represents a hydrogen atom, substituted 

45 or unsubstituted lower alkyi, substituted or unsubstituted tower alkenyl, substituted or unsubstituted tower alkynyl, 

substituted or unsubstituted cydoalkyi. substituted orunsubstituted aryl. orasut>stituted or unsubstituted heterocydic 
group, or R^^ and R^^ are combined together with the adjacent nitrogen atom to form a substituted or unsutistituted 
heterocycito group), -OR^^ (wherein Rt^ has the same meaning as that of the aforementioned R^, or SR''^ (wherein 
R^^ has the same meaning as that of the aforementioned R^)]. or 

so Ri 1 and R^ ^ are combined together with the adjacent nitrogen atom to form a substituted or unsubstituted heterocydic 

group}, or -SO^R^^ (wherein R^^ r^resents substituted or unsut>stituted tower alkyi. sut)stituted or ur»ut)stituted 
lower alkenyl, sut)stituted or unsubstituted lower alkynyl, substituted or unsut>stibJted cydoalkyi, substituted or un- 
substituted aryl, or a substituted or unsubstituted heterocyclic group), or 

Ri and R^ are combined together with the adjacent nitrogen atom to form a substituted or unsubstituted heterocydic 
55 group, 

r3 represents a hydrogen atom, or •C(=Z)R^^ [wherein Z represents an oxyg^ atom or a sulfur atom, and R^^ 
represents a hydrogen atom, sut>stituted or unsubstituted tower atkyl. substituted or unsubstituted lower alkenyl, 
substituted or unsut>stituted lower alkynyt, substituted or unsut)stituted cydoalkyi, 5ut>stituted or unsubstitut^ aryl. 
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a substituted or unsubstituted heterocyclic group, 

-NR^R^i (wherein R^^^ and R^^ are the same or different and each represents a hydrogen atom, substituted or 
unsubstituted lower alkyi, substituted or unsubstituted lower allcenyl, substituted or unsubstituted lower allcynyl. 
subsUtuled orunsubstituted cydoalicyl, substituted or unsubstituted aryl. or a substituted or unsubstituted heterocydic 
group, or R^ and R^^ are combined together with the adjacent nitrogen atom to form a substituted or unsubstituted 
heterocyclic group), -OR^ (wherein R^ represents sut>stituted or unsubstituted lower ailcyl. sutistituted or unsut>- 
stituted lower alkenyl. substituted or unsubstituted lower alkynyl, substituted or unsubstituted cydoalkyl. sut)stltuted 
or unsubstituted aryl, or a substituted or unsubstituted heterocycib group), or -SR^^ (wherein R^ has the same 
meaning as that of the aforement»ned R^)], 

R^ represents a hydrogen atom, sutistituted or unsut)stituted lower alkyl, substituted or unsubstituted lower alkenyl, 
substituted or unsut)stltuted lower alkynyl. substituted or unsutsstltuted cydoalkyl, sutistituted or unsubstituted aryl, 
or a substituted or unsutistituted heterocydb group, and 

R^ represents substituted or unsubstituted bwer alkyl, sut>stituted or unsubstituted tower alkenyl, substituted or 
unsubstituted lower alkynyl, substituted or unsubstituted (^cloaikyl, substituted or unsubstituted aryl. or asubstituted 
or unsubstituted heterocydic group, or 

R* and R^ are combined togethra- to represent -{CR25Ar2SB)^p(cr25Cr2SO)^^ {wherein Q represents a single 
bond, substituted or unsubstitut^ phenylene or cydoalkylene, m1 and m2 are the same or different and each 
represents an integer of from 0 to 4, with the proviso that ml and m2 are not 0 at the same time. R^, R^^^, R^^ 
and R^^^ are the same or different and each represents a hydrogen atom, halogen, sutistituted or unsutistituted 
lower alkyl, -OR^^ [wherein R^ represents a hydrogen atom, substituted or unsubstituted lower alkyl, substituted 
or unsubstituted lower alkenyl. substituted or unsubstituted bwer alkynyl, substituted or unsutistituted cydoalkyl, 
substituted or unsubstituted aryl, a substituted or unsutsstituted heterocydic group, -CONR^'^R^^ (wherein R^^ and 
R^^ are the same or difTerent and each represents a hydrogen atom, substituted or unsubstituted lower alkyl, 
sutistituted or unsutistituted lower alkenyl, substituted or unsutistituted lower alkynyl, substituted or unsutistituted 
cydoalkyl. substituted or unsubstituted aryl, or a substituted or unsubstituted heterocydic group, or R^^ and R^ are 
combined together with the adjacent nitrogen atom to form a sutistituted or unsutistituted heterocydic group), 
-S02NR^^° (wherein R^^ and R^*^ have the same meanings as those of the aforementtoned R^^ and R^^, respec- 
tively), or -COR^^ (wherein R^^ represents a hydrogen atom, substituted or unsubstituted lower alkyl, sutistituted 
or unsubstituted lower alkenyl, substituted or unsubstituted kiwer alkynyl, substituted or unsut)stituted cydoalkyl, 
substituted or unsubstituted aryl. or a substituted or unsubstituted heterocyclic group)], -NR32R33 [wherein R^^ and 
R^ are the same or different and each represents a hydrogen atom, sutistituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, substituted or unsutistituted lower alkynyl, substituted or unsutistituted 
cydoalkyl, substituted or unsutistituted aryl, a substituted or unsutistituted heterocyclic group, -COR^ (wherein R^ 
represents a hydrogen atom, substituted or unsubstituted kiwer alkyl. substituted or unsutistituted lower alkenyl, 
substituted or unsubstituted lower alkynyl. substituted or unsubstituted cydoalkyl. sutistituted or unsubstituted aryl, 
a substituted or unsubstituted heterocyclic group, substituted or unsubstituted lower alkoxy. substituted or unsub- 
stituted aryloxy, amino, substituted or unsutistituted lower alkylamino, substituted or unsubstituted dKtower 
alkyl)amina, or substituted or unsutistituted aiytamino). or -S02R^ (wherein R^ represents substituted or unsub- 
stituted lower alkyl, substituted or unsutistituted bwer alkenyl, sutistituted orunsubstituted fawer alkynyl, sutistituted 
or unsutistituted cydoalkyl, sutistituted or unsutistituted aryl, or a sutistituted or unsubstituted heterocydic group)], 
or -COOR^ (wherein R^ represents a hydrogen atom, substituted or unsubstituted lower alkyl, substituted or 
unsubstituted lower alkenyl, substituted or unsubstituted lower alkynyl, substituted or unsutistituted cyctoalkyl, sub- 
stituted or unsubstituted aryl. or a substituted or unsubstituted heterocydb group), or R^ and R^^, or R^ and 
R^ are combined together to represent an oxygen atom, and when m1 or m2 Is an Integer of 2 or above, any of 
R25A, R25B, R25C and R25D may be the same or different, and any two of R25a, r25B^ r25C and R^sd which are 
bound to the adjacent two carton atoms may be combined bo form a tiond}>. 

The mitotk: kinesin EgS Inhibitor according to claim 1 , wherein R"^ is -C(=^R^ (wherein W and R^ have the same 
meanings as those mentioned above, respectively). 

The mitotk: kinesin EgS inhitiitor according to daim 2. wherein R^ is substituted or unsutistitut^ bwer alkyl. 

The mitotic kinesin EgS Inhibitor according to any one of claims 1 to 3, wherein R^ Is -C(=2}Ri9 (wherein Z and R^^ 
have the same meanings as those mentioned above, respectively). 

The mitotb kinesin EgS inhibitor according to daim 4, wherein R^^ is substituted or unsubstituted lower alkyl. 
The mitotic kinesin EgS inhibitor according to any one of daims 1 to 5, wherein R^ is substituted or unsutistituted 
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aryl, or a substituted or unsubstituted aromatic heterocyclic group. 

7. The mitotic kinesin EgS Inhibitor accoiding to any one of daims 1 to 5, wherein is 5uk>stituted or unsutistituted aryl. 

8. The mitotic kinesin EgS inhibitor according to any one of daims 1 to 7, wherein is substituted or unsubstituted 
lower alkyi, or -(CH2)r,NHS02R^^ (wherein n represents 1 or 2, and R^^ represents substituted or unsutistituted 
lower alkyl. sut>stituted or unsubstituted lower alkenyt, amino, lower alkylamino. or di-(lawer alkyt)amina). 

9. The mitotic kinesin EgS inhibitor according to any one of daims 1 to 5, wherein R^ and R^ are combined together 
to represent ^CR2Sar2SB)^^q(cr25Cr25D)^ (wherein R2Sa, r25B^ rzsc^ r2Sd^ ^1. m2 and Q have the same 
meanings as those mentioned above, respectively). 

10. The mitotic kinesin EgS inhibitor according to daim 9, wherein Q is substituted or unsubstituted phenylene. 

11. The mitotic kinesin EgS Inhibitor according to any one of claims 1 to 10, wherein R^ is a hydrogen atom. 

12. The mitotic kinesin EgS inhibitor according to any one of claims 1 to 11 , wherein W and Z are oxygen atoms. 

13. A thiadiazoline derivative represented by the general formula (lA) or a pharmacologicalty acceptable salt thereof: 



<whereln R^^ represents a hydrogen atom. 

R2A represents a hydrogen atom or-COR^ {wherein R^ represents substituted or unsutistituted lower aikyi), or 
R^ A and R^ are combined together with the adjacent nitrogen atom to form a substituted or unsubstituted heterocydic 
group. 

R3A represents -COR^^ {wheran R^^ represents substituted or unsubstituted lower alkyI). 
R*^ represents -(CH2)pNR^R*AB [wherein p represents 1 or 2, and R^ and R*^ are the same or different and 
each represents a hydrogen atom, lower alkyI or cycloalkyl (with the proviso that when R^^ is -COR^, R^ and 
R^^ are tert-butyl and R^ is phenyl, R^^ and R^^ are not methyl at the same Ume)]. -(CH2)pNR^^OR*AC 
(wherein p has the same meaning as that mentioned above, R^^^ represents a hydrogen atom, lower alkyI or lower 
alkoxy. and R^^ represents a hydrogen atom or bwar alkyl), or -<CH2)pNHS02R^^ {wherein p has the same 
meaning as that mentkined atxive. R24A represents -{CH2)qNR24AAR24AB [wherein q represents an Integer of from 
0 to 5, and R^^ and R^^ are the same or different and each represents a hydrogen atom, substituted or unsub- 
stituted lower alkyl or cydoalkyi (with the proviso that when R^A is -COR^, R^a is tert-butyl and R^^ is methyl or 
terl-butyl, neither of R^^aa and R^^ab js methyl, and If one of R^^aa r24AB is g hydrogen atom in this case, the 
other Is not ethyl or hydroxyethyl)]. S-chloropropyl, 3-azidopropyl or lower alkenyl (with the proviso that when R^ 
is -COR8A, R6A is tert-butyl and RISa is methyl or tert-butyl. R24A \s not vinyl)}, and 

R^ represents substituted or unsubstituted aryl era substituted or unsubstituted aromatic heterocyclic group>. 

14. The thiadiazoline derivathre or a phannacologlcally acceptable salt thereof according to claim 13. wherein R^ is 
substituted or unsubstituted aryl. 

15. The thiadiazoline derivative or a pharmacobgicalty acceptable salt thereof according to claim 13, wherein R^ is 
phenyl. 

16. The thiadiazoline derivative or a phamnacologically acceptable salt thereof according to any one of daims 13 to 1 5. 
wherein R^a is COR^. and R^ is unsubstituted tower alkyl. 

17. The thiadiazoline derivative or a pharmacdogicaily acceptable salt thereof according to any one of claims 13 to 15. 
wherein R2a is COR6A, and R^a is tert-butyl. 
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1 8. The ttiiadiazoline derivative or a pharmacdagicaily acceptable salt thereof according to any one of claims 13 to 17, 
wherein is unsutistituted lower all^. 

19. The thiadia^oline derivative or a pharmacologicaliy acceptable salt thereof according to any one of claims 13 to 17. 
wherein is tert-butyl. 

20. The thiadlazoilna derivativa or a pharmacologically acceptable salt thereof according to any one of claims 13 to 19. 
wherein R^ is -(CH2)pNR^^R^ (wherein p, and R^'^ have the same meanings as those mentioned above, 
respectively). 

21. The thiadiazoline derivative or a pharmacoioglcany acceptable salt thereof according to any one of claims 13 to 19, 
wherein R^ is -{CH2)pNR4ADcx)R4AC (wherein p, R^'^^ and R^ have the same meanings as those mentioned 
above, respectively). 

15 22. The thiadiazoline derivative or a phannacologically acceptable salt thereof according to any one of claims 13 to 1 9, 
wherein R^a ^CH2)pNHS02R^^ (wherein p and R^^ have the same meanings as those mentioned atxive, 
respectively). 

23. A medicament which comprises the thiadiazoline derivative or a phamiacologically acceptable salt thereof according 
20 to any one of claims 1 3 to 22 as an active Ingredient. 

24. A mitotic kinesin Eg5 inhibitor which comprises the thiadiazoline derivative or a pharmacologically acceptable salt 
thereof according to any one of claims 13 to 22 as an active ingredient. 

25 25. A method for inhibiting a mitotic kinesin Eg5 which comprises administering an effective amount of the thiadiazoline 
derivative or a phamnacokigically acceptable salt thereof according to any one of claims 1 to 12. 

26. A method for Inhibiting a mitotic kinesin Eg5 which comprises administering an effective amount of the thiadiazoline 
derivative or a phamftacok}gically acceptable salt thereof according to any one of dainre 13 to 22. 

30 

27. Use of the thiadiazoline derivathm or a pharmacoksgicaliy acceptable salt thereof according to any one of claims 1 
to 12 for the manufacture of a mitotk: kinesin Eg5 inhibitor. 

28. Use of the thiadiazoline derivative or a pharmacotogk:ally acceptable salt thereof acconJing to any one of claims 13 
35 to 22 for the manufacture of a mitotk: kinesin Eg5 inhibitor. 
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